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(57)Abstract: 

PURPOSE: To provide a genetic manipulation technique capable of introducing hydroxy I group 
even to the 5-site of a flavonoid of an ornamental garden flower such as rose and 
chrysanthemum and preparing a new variety having unique color which is impossible to produce 
by combination breeding. 

CONSTITUTION: A DNA chain coding a protein having a flavonoid 3\5 f - hydroxylase activity or 
arbitrary fragment of the DNA chain. A recombinant vector containing the DNA chain or its 
arbitrary fragment. Introduction of the DNA chain into a plant free from delphinidin such as rose, 
chrysanthemum, fringed pink and tulip by conventional introduction method is remarkably 
effective for increasing the variety of the color such as flower color of the plant especially for 
creating a blue-colored flower. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Flavonoid 3\ 5' - The DNA strand which is carrying out the code of the protein with 
hydroxylase activity, or fragment of the arbitration of this DNA strand. 

[Claim 2] Flavonoid 3\ 5' - The DNA strand according to claim 1 which is protein originating in 
the vegetation to which protein with hydroxylase activity belongs to the Solanum (Solanum) 
group, or fragment of the arbitration. 

[Claim 3] Flavonoid 3', 5' - The DNA strand according to claim 1 whose amino acid sequence of 
protein with hydroxylase activity is what is substantially shown in the array number 1 , or 
fragment of the arbitration. 

[Claim 4] The recombination vector containing the DNA strand of claim 1-3 given in any 1 term, 
or the fragment of the arbitration. 



[Translation done.] 
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* NOTICES * 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] [Background of the Invention] 

[Industrial Application] This invention is flavonoid which is one of the enzymes which embellish 
the flavonoid which are main coloring matter which exists in a vegetable petal etc. 3\ 5' - It is 
related with the DNA strand which carries out the code of the hydroxylase. 
[0002] 

[Description of the Prior Art] Colors, such as vegetable flower, stem, etc., are brought about with 
the coloring matter which vegetation produces. Like common knowledge, the need of vegetation 
with new flower, stem, and leaf color is large. There was no other way but to use [ of vegetation, 
such as a flowering plant which has new color until now ]. however, the goodness of the affinity 
in connection with mating depending on the combination of various vegetable kinds which use 
such a classic plant breeding method for a crossbreed, or those stocks and the purpose — a 
characteristic — inherent in many problems — the characteristic which except does not desire 
is introduced. Although flavonoid, a carotinoid, and three kinds of coloring matter compounds of 
betalain mainly give various kinds of color tones to vegetation, flavonoid ( drawing 1 ) is 
distributed most importantly and widely [ again ]. In a flavonoid compound, various anthocyanin 
compounds take the lead in a vegetable color tone manifestation, and, as for these compounds, 
the color tone of yellow, red. and the large range crossed purple and blue can be given from 
orange. An anthocyanin is the glycoside which sugar combined and calls the part (aglycon) 
except the sugar an anthocyanidin. Although ten or more sorts of anthocyanidins are known, the 
main things are three, a pelargonidin, cyanidin, and delphinidin. Although the color tone of 
anthocyanin coloring matter is decided by structure of an anthocyanidin, especially the large 
thing of effect is hydroxylation of a flavonoid frame, the delphinidin which hydroxylated all at 
least for the 3', 4 f , and 5' in said three main anthocyanidins carried out (refer to drawing 1 on B 
ring) — purple - although it is blue coloring matter, the pelargonidins which hydroxylated the 
chisel at least for 4' are pink - orange, and the cyanidin which hydroxylated at least 3' and 4' is 
red coloring matter. Although a pelargonidin and cyanidin have vegetation, such as a certain kind 
of vegetation (Rosa), for example, the Rosa, Chrysanthemum (Chrysanthemum), a pink group 
(Dianthus), and a tulip group (Tulipa), it cannot compound delphinidin. Therefore, the flower of 
purple - blue does not exist in these vegetable kinds, although the hydroxyl group like 4' is a 
thing originating in 4-coumaric acid which is the precursor of a flavonoid compound among the 
hydroxyl groups of B ring of an anthocyanidin — 3* and 5' — the hydroxyl group of an about is 
introduced after a flavonoid frame is made ( drawing 2 ). Therefore, it turns out that the 
important (key) enzyme reaction in delphinidin composition is a hydroxylation reaction like 5\ 
That is, at least 5' cannot be hydroxylated although a rose and a chrysanthemum can 
hydroxylate at least 3' of flavonoid. For lack of hydroxylation ability, at least 5' of such flavonoid 
is the enzyme with which the catalyst of this reaction is carried out, i.e., flavonoid. 3', 5' - It is 
because that vegetable kind lacks hereditarily hydroxylase (F3\ 5' H) ( drawing 2 ). For example, 
since the form which had the enzyme which introduces a hydroxyl group into 5' of flavonoid in 
the rose does not exist, it is thought that it is very difficult to create a blue rose by the 
conventional mating breeding method [Forkmann, G., Plant Breeding, 106, 1-26 (1991)]. One 
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solution over this is screening the individual which makes many variants by mutation processing 
and is made into the purpose from the inside, however, the thing for which a great burden is 
placed physically [ performing such actuation with the crops of arbors, such as a rose, ], or in 
time — clear — moreover — general — the purpose — a characteristic — possibility that 
variation will arise to the part of an except is also high, on the other hand, versatility is useful for 
vegetation by development of vegetable gene engineering in recent years using the transgenic 
technique — it is becoming possible to give a characteristic. Since it does not depend for the 
gene recombination technique on mating, with the target vegetation, it has the vegetation which 
cannot be crossed, and the advantage that a gene can be further introduced from a 
microorganism, an animal, etc. For example, petunia (Petunia hybrida) Dihydroflavonol -4 - Since 
dihydrokaempferol is not made as for reductase (DFR) to a substrate, a petunia with a 
pelargonidin is not obtained in a mating breeding (refer to drawing 2 ). then, Mayer (Meyer) ** — 
[ — the petunia variant in which dihydrokaempferol accumulates Nature, 330, and 677-678 
(1987); JP,2-2305,A] — gene recombination — large corn (Zea mays) of substrate selectivity By 
introducing the DFR gene of the origin and making it discovered, the petunia with the flower 
color of a new brick color was created, being such — technique — using — if — flavonoid — 
five — 9 — about — it can hydroxylate — an enzyme — namely, — F — three — ' — five — ' 

H a gene — a rose — a chrysanthemum — introducing — being discovered — making — 
delphinidin — a system — blue — coloring matter — having had — a rose — a chrysanthemum 

it may be able to create . However, about F3' and the DNA strand which carries out the code 
of the 5 'H gene, i.e., F3\ and 5' H, it was hardly known until now. It is unstated in any way also 
about the detail of that acquisition approach as well as the base sequence of the DNA strand 
acquired by this report although there was the latest report [the Nikkei biotechnology theque, 
238 number, and August 26, 1991 issue] very much of having acquired slightly the gene which 
carries out the code of this enzyme from the petunia, or physical properties, now, 5' of the 
above-mentioned flavonoid and 3 ? — the hydroxylase which carries out the catalyst of the 
hydroxylation reaction of an about — biochemical — it can also creep — citchrome P-450 
[Forkmann, G., Plant Breeding, 106, and 1-26] (1991) which are the monooxygenase (henceforth 
a P-450 mold enzyme) of a mold, however, about a vegetable P-450 mold enzyme There is 
almost no example of research on the structure of a gene also about the hydroxylase to other 
matter as well as the hydroxylase of flavonoid. Exist in the fruits of an avocado slightly. One-kind 
cloning of the gene with unknown natural substrate and function of enzyme protein which carry 
out a code is carried out [Bozak, KR.et al., Proc.Natl.Acad.Sci., 87, and 3904-3908] (1990). As 
mentioned above, flavonoid 3', 5' - It was impossible in the Prior art to have created the form 
which operated the hydroxylase gene and had various new colors by flowering plants, such as a 
chrysanthemum and a rose. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention gives the capacity which introduces a 
hydroxyl group also into 5* of flavonoid to the vegetation for admiration of a rose, a 
chrysanthemum, etc. using the genetic manipulation technique, and, thereby, aims at creating the 
new plant variety of these vegetation with impossible new color by the crossbreed 
[0004] 

[Means for Solving the Problem] 

At [outline of invention] this invention, it is flavonoid. 3\ 5' - The fragment of the DNA strand 
which is carrying out the code of the protein with hydroxylase activity, or the arbitration of this 
DNA strand is offered. A form with new color can be created by introducing this DNA strand into 
the purpose vegetation. Moreover, this invention relates also to the recombination vector 
containing the fragment of the above-mentioned DNA strand or the arbitration of this DNA 
strand. 

[0005] [Detailed description] 

(1) ** Important point (i) The flavonoid hydroxylase gene by flavonoid hydroxylase gene this 
invention is flavonoid. 3\ 5' - It just described above that it was the DNA strand which carries 
out the code of the protein which has hydroxylase (F3\ 5' H) activity, and this desirable mode is 
the fragment of the DNA strand which is protein originating in the vegetation to which the 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web,cgi.ejje 



17/11/15 



JP.05-1 84370,A [DETAILED DESCRIPTION] 3/1 3 ^— v 



above-mentioned protein belongs to the Solanum (Solanum) group, for example, an eggplant etc., 
or the arbitration of this DNA strand. It is F3' of this invention, and the part of the DNA strand 
which is a 5' H gene, the protein or the polypeptide a code is carried out [ a polypeptide ] by this 
partial DNA strand is the form of the fragment of other independent or related enzymes, or 
fusant with a part, and "the fragment of arbitration" in this invention means F3* and a DNA 
strand which has 5' H activity as explained in full detail by the term of after-mentioned (6). The 
DNA strand of this invention includes the degeneracy isomer of each codon to the same amino 
acid so that it may mention later. The concrete desirable example of this invention gene is the 
fragment of F3\ the DNA strand whose amino acid sequence of the protein which has 5' H 
activity is what is substantially shown in the array number 1, or the arbitration of this DNA 
strand. The protein or the polypeptide by which a code is carried out shows F3' and that there 
may be a permutation, a deficit, addition, etc. about some of amino acid, as long as it has 5' H 
activity, and also includes the base sequence corresponding to change of this amino acid in this 
invention DNA strand therefore here as "what an amino acid sequence shows substantially to 
the array number 1" is explained in full detail by the term of after-mentioned (6). Moreover, in 
order to make the protein or the polypeptide in which is made to discover this DNA strand and it 
carries out a code produce, the expression control arrays (promotor of the upstream etc.) other 
than the DNA array (coding region) corresponding to the amino acid sequence of that 
polypeptide are required. Therefore, this invention DNA strand also includes a DNA array 
including this expression control array. 

(ii) — preparation of a flavonoid hydroxylase gene — the flavonoid hydroxylase gene by above 
this inventions the seed of the vegetation (for example, eggplant etc.) which has delphinidin 
composition ability — a long wave, after growing under merit's optical exposure (preferably red 
light) It grows under the optical exposure containing short wavelength (preferably the white light 
and ultraviolet radiation), and is flavonoid. 3', 5' - The manifestation of the gene (mRNA) which 
carries out the code of the protein which has hydroxylase activity is guided alternatively. 
Subsequently, it is acquirable by producing cDNA more nearly complementary than this plant 
body for a mRNA gene being isolated. Moreover, according to the approach of this this invention, 
the enzyme gene which participates in flavonoid composition can be prepared more easily than 
before (it mentions later for details). Hereafter, an example is shown and this invention is further 
explained to a detail. 

[0006] (2) The induction approach flavonoid of flavonoid composition 3', 5' - Although 
hydroxylase (F3\ 5' H) is film binding protein, since it will deactivate if it is solubilized to a top 
with few contents, it is not refined at all until now [Forkmann, G., Plant Breeding, 106, and 1-26] 
(1991). With the natural thing, F3' and the antibody to 5' H are not obtained, either, and there is 
no information also about the amino acid sequence of this enzyme. Therefore, F3' and in order to 
acquire a 5' H gene, development of the system which can carry out cloning of the gene, without 
refining protein is indispensable. One of the clearest approaches that it is applicable to a higher 
plant in such a cloning approach is the approach of selecting the gene to which the ingredient 
with which delphinidin composition is guided on some conditions is made into a gene source, and 
a manifestation is guided in parallel with induction of delphinidin composition. Generally this 
approach is called differential hybridization and some examples of a success are reported 
[Sambrook et al„ "Molecular Cloning and second edition", pp. 10.38-1 0.43, Cold Spring Harbor 
Laboratory Press, and New York (1989)]. In order to make differential hybridization successful, in 
the organization before induction, it is important that the target gene is not discovered or the 
amount of manifestations being very low and the gene expression induction which in other words 
is made into the purpose are clearly controlled compared with the induction back. Comparing the 
bud young under natural conditions as a system with which the flavonoid composition containing 
delphinidin is guided with the bud which matured is performed. However, although flavonoid 
composition system gene expression differed for every developmental stage of a bud to be sure, 
it was thought not much greatly by the difference ("level" of induction) that the screening by 
differential hybridization was difficult (the example in the case of the flower of a petunia is shown 
in drawing 7 ). Moreover, although performing differential screening between the organization 
containing delphinidin and the organization (for example, a petal and a leaf) not containing or 
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between the form containing delphinidin (for example, petunia) and the form which is not included 
was also considered, the difference of the gene expression pattern originating in the difference in 
an organization or the difference in a form was too large, and it was impossible to have detected 
the target gene as a matter of fact Then, artificers are eggplants (Solanum melongena) as a 
result of searching for the system to which delphinidin composition is guided clearly first It 
found out that composition of the flavonoid which contains delphinidin very clearly was guided by 
growing a seed for about two weeks under red light irradiating what mixed white and an 
ultraviolet light next (it being called the white light below) two days or more, and growing it 
Drawing 3 looked at change of the anthocyan (flavonoid) content for after [ a white light 
exposure ] five days by artificers' approach. It turns out that a flavonoid content increases by 
about 20 times by white light exposure. Composite induction took place very promptly and has 
arrived at the one half of maximum in about 48 hours after an exposure. When change of mRNA 
of a known gene in the meantime is investigated, they are 3' and 5' at the synthetic system of 
flavonoid coloring matter. Before induction, as for mRNA of the chalcone synthetic enzyme 
(CHS) and DFR (refer to drawing 2 ) which are located before and after the flavonoid 
hydroxylation reaction of an about it turned out that it is undetectable, and it increases 
gradually and goes from the 7th hour after induction ( drawing 4 ). On the other hand, a 
phenylalanine ammonia lyase (PAL) and 4-coumaric acid which work for the upstream to the pan 
of a flavonoid composition system, and are contained in the phenyl pro PANOIDO composition 
system which is a more general metabolic system: CoA Although the amount of mRNA of a 
ligase (4-CL) (refer to drawing 2 ) increased by induction, it existed also before induction, for 
[Ishikura, "vegetable metabolic turnover physiology", pp.1 62-1 68, and Morikita Shuppan] reason 
whose phenyl pro PANOIDO composition system is a reaction not only common to flavonoid but 
the synthetic system of the more indispensable matter for growth of vegetation like phytoalexin 
or a lignin, this is also under red light — it is thought that it is because the extent manifestation 
is carried out [ (1987) ] Therefore, it is the cinnamic acid which exists in the middle of PAL and 
4-CL and is used as P-450 mold hydroxylase in enzymology. 4 - Also about a hydroxylase (C4H) 
gene, like PAL or a 4-CL gene, clear induction does not start but it is presumed that the amount 
of manifestations increases to some extent. The gene such induction does not start strongly has 
low possibility of being selected by the approach of this invention. Choosing the thing about 
flavonoid as optical affinity from the inside with regards to most genes guided by the actuation 
moved to under the white light from the dark place by which the object for ** is carried out in 
case vegetation is generally studied biochemically has very bad effectiveness. In the case of the 
approach of this invention, mRNA of the ribulose-1 which is the typical enzyme of a 
photosynthesis system, and a 5-2 phosphoric-acid carboxylase oxygenase small subunit hardly 
changed the amount before and after induction by the white light ( drawing 4 ). That is, by the 
system using the seedling of the eggplant of this invention, the clone corresponding to mRNA of 
the gene of the photosynthesis system which exists so much far is efficiently removable from a 
flavonoid system. Not only an eggplant but induction of the flavonoid composition by this 
invention can be carried out to the Tokizane student who grew under the white light by the 
vegetation which accumulates a flavonoid compound, for example, a petunia, corn, etc. Therefore, 
the induction system of this invention is utilizable in order to carry out cloning of the various 
flavonoid composition system genes efficiently from these vegetation. In addition, it is since 
mRNA of CHS and a DFR gene is specifically discovered also in a seedling at a hypocotyl in the 
case of an eggplant ( drawing 6 ). It is desirable to take out and use only a hypocotyl. The 
selected ingredient can check by measuring the enzyme activity of F3' and 5' H about F3' and 
whether 5' H is included. For example, the following approaches can be used. Serva the labeling 
service by the tritium is requested from New England new KUREA using the dihydroquercetine 
(DHQ) put on the market from the shrine — 3H-DHQ is obtained. This is made to react with the 
membrane fraction of the extract of a vegetable ingredient, and vacuum concentration of the 
product is extracted and carried out with ethyl acetate. A sensitizer is sprayed and fluorography 
analyzes, after developing this with the thin-layer chromatography (acetic acid: expansion 
solvent; chloroform : water = 10:9:1) of a cellulose system. Artificers confirmed being detected 
by the bud of the petunia of a blue system, and the eggplant seedling after a white light 
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exposure, F3\ and 5' H activity, i.e., the activity which changes DHQ into dihydromill cetin, and 
that this activity was not detected in the eggplant seedling before optical induction by such 
technique. 

[0007] (3) RNA extract from the eggplant hypocotyl to which production induction of the cDNA 
library where the clone which carries out the code of the gene which participates in flavonoid 
composition was condensed was applied, and concentration of mRNA from the inside can be 
performed according to a conventional method. Composition of a double strand cDNA is the 
established technique, for example, is Stratagene and Pharmacia. What is necessary is just to 
use the kit put on the market by a shrine, Amersham, and Invitrogen. For example, when the kit 
of Stratagene is used, a double strand cDNA is compounded according to the usage of a kit, and 
it is EcoRI. After attaching an adapter, a restriction enzyme Xhol cuts, and well-known means, 
such as agarose gel electrophoresis, separate the DNA fragment of 1 to 4kB(s) out of the double 
strand cDNA from which both ends became an adhesive property, subsequently — for example, 
after EcoRI/XhoI parts, such as lambdaZAP II which Stratagene sells, insert in the lambda phage 
vector which is easy to carry out cloning, in-vitro packaging (for example, kits, such as G pack II 
gold of Stratagene sale, can be used) is carried out and a cDNA library is made. The cell of the 
arbitration which can increase phage can be used for the host Escherichia coli used for the 
infection of phage which carried out packaging. In lambdaZAP II, PLK F f is desirable. The method 
of producing the above libraries is an example, and a cDNA composition kit, an adapter, a vector, 
etc. can choose a well-known thing suitably. After producing a cDNA library, a clone to be guided 
according to the white light is selected by making a plaque (plaque) form in a phage clone with 
host Escherichia coli, imprinting DNA in this plaque to 2 or the nylon membrane of every three 
sheets according to a well-known approach, respectively, making it hybridize with a respectively 
separate probe, and comparing it. For example, before applying induction by the white light, 
mRNA is extracted from a next eggplant, respectively, corresponding cDNA is compounded, a 
label is carried out by 32P, and it considers as a probe. And although hybridized powerfully 
[ cDNA of the eggplant origin before induction ], with cDNA of the eggplant origin after induction, 
the clone corresponding to the gene guided by the white light can be selected by choosing the 
plaque group which does not react (differential screening). In order to perform still more efficient 
screening, it is made to react with mRNA which exists in the eggplant before guiding the cDNA 
probe of the eggplant origin after induction, and the probe which formed mRNA and the hybrid in 
the eggplant before induction, and became a double strand is removed beforehand (subtracted 
probe). Removing the probe used as a double strand alternatively ** Separation of the single 
strand cDNA by the phosphate concentration gradient hydroxyapatite column chromatography 
(for example, Bio-Rad shrine), and a cDNA-mRNA double strand, Or by extracting the nucleic 
acid which biotin-izes beforehand mRNA originating in the eggplant before ** induction, and was 
made to combine avidin with the biotin on after [ mRNA ] hybridization further, and avidin 
combined in a phenol layer Only cDNA which was not hybridized can be carried out by collecting 
to a water layer (for example, the kit of Invitrogen being used) etc. Thus, by performing the 
screening and differential screening by the obtained subtracted probe in parallel to the nylon film 
of 3 copies originating in the same plate, the clone which induction required can be obtained in a 
high precision ( drawing 5 ). If the screening using the same probe is repeated to the clone 
obtained as mentioned above and it carries out 2 times or more, precision will increase by leaps 
and bounds and the library subset which is rich in the clone of white light inductivity will be 
obtained. When this subset was screened with the known genes CHS and DFR, frequency was 
increasing it to 10 or more times before condensing both of the clones of a gene. That is, even if 
it screened library 10,000 clone before concentration by CHS and DFR, when the library after 
concentration was used to having selected only 2 and 0 clone, respectively, 4 and 1 clone was 
obtained from 1,000 clones, respectively. 

[0008] (4) acquisition of the clone which carries out the code of the P-450 mold enzyme — in 
order to carry out subcloning of the phage clone obtained as mentioned above to a plasmid, 
generally carry out subcloning to the plasmid (for example, Bluescript) which started Insertion 
cDNA with the same enzyme as the restriction enzyme used for cloning of a double strand 
cDNA, and was cut with the same enzyme after refining phage DNA according to a conventional 
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method In lambdaZAP II, the plasmid by which direct subcloning was carried out according to a 
contractor's operating manual can also be obtained, moreover, the primer corresponding to the 
vector DNA of a cloning site outside in order to obtain Insertion cDNA simple for the purpose for 
checking magnitude etc. in order to use as a probe or — for example, polymerase chain reaction 
(PCR) may be performed combining universal and a reverse primer. In this case, the reaction 
condition of PCR etc. should just follow a contractor's (Cetus shrine) operating manual. The 
comparison of the cutting pattern by the crossover hybrid assay between clones or the suitable 
restriction enzyme investigates the interrelation of obtained cDNA, and the cDNA clone 
considered to correspond to separate mRNA is selected, thus — investigating how the DNA 
fragment presumed to originate in a separate gene is discovered in a plant body — the hypocotyl 
of the eggplant before and behind induction, or another vegetation, for example, the flower of a 
petunia, since — what is necessary is just to perform Northern analysis according to a 
conventional method using obtained mRNA by using these cDNA(s) as a probe The base 
sequence of the clone chosen as mentioned above is analyzed according to a conventional 
method. The amino acid sequence in which the code was carried out by the base sequence or it 
which was obtained GENETYX etc., when database analysis software compares with the array of 
a well-known P-450 mold enzyme One obtained clone is pC152. The amino acid sequence 
conjectured to carry out the code P-450 mold enzyme [Bozak of the above mentioned avocado 
fruits, Steroid of KR.et al., Proc.Natl.Acad.Sci., 87, 3904-3908 (1990)], or a fowl 17 alpha - 
Various P-450 mold enzymes, such as monooxygenase, and significant homology were shown 
( drawing 8 ). however, the comparison with the amino acid sequence of those genes to pC152 
**** — since it turned out that 5' side is missing — the phage DNA of a cDNA library — mold - 
- carrying out — pC1 52 PCR which makes a part of local array and the array on a vector the 
primer of both ends — carrying out — about 400 bp(s) DNA was obtained. It is completely in 
agreement, both are straddled, and 3'5 of array [ of an edge ] and pC1 52' edge array of this DNA 
is 513. 1,542 which carries out the code of the polypeptide of amino acid residue The open 
reading frame which consists of a base was found out. Therefore, it is thought that plasmid 
pC152N which combined both and was obtained contains all the structural genes of the protein 
considered to be this P-450 mold enzyme. Such an overall-length clone is pC152. It is obtained, 
even if it considers as a probe and rescreens the library itself. The amino acid sequence 
expected from it in all the base sequences of pC152N by the array table array number 2 is 
shown in the array number 1. 

[0009] (5) Flavonoid 3\ 5' - It is the following, and the manifestation pattern of pC152N of 
****** of Hydroxylase cDNA was made and investigated. First, Northern analysis which uses 
pC152N as a probe was performed to mRNA acquired from the seedling of an eggplant ( drawing 
6 ). pC1 52 About 1,800 to hybridize In it not being detected but being detected for the first time 
after a white light exposure, and a seedling, carrying out localization to the hypocotyl instead of 
a cotyledon was shown in the eggplant seedling which mRNA of a base raised under red light. 
This white light inductivity and hypocotyl localization are the descriptions common to the 
manifestation pattern of CHS and DFR, as described above to (1) ( drawing 4 , 6). Next when 
mRNA is acquired from the bud or leaf of a petunia **** form of the three-stage from which a 
growth stage differs and Northern analysis is carried out, it is end-crater Mino mRNA to pC152. 
About 2,000 to hybridize The band of a base was detected ( drawing 7 R> 7). This is pC152 of 
the eggplant origin also to a petunia. It is shown in the clone that the gene of homologous exists. 
However, pC152 which exists in this petunia For mRNA of a homologous gene, magnitude differs 
and pC152 mRNA of an eggplant is the strength of hybridization to pC152. Homology was 
presumed to be whenever [ middle ]. According to growth stage of a bud, it is max in the middle 
and the increase and decrease of a pattern were well in agreement with the gene of other 
flavonoid composition systems, CHS and DFR, and chalcone flavanone isomerase (CFI). pC152N 
and mRNA to hybridize cannot be detected by the leaf of a petunia, but the organization in which 
this mRNA produces coloring matter also in a petunia is shown carrying out localization. The 
protein with which this pC152N clone is carrying out the code of the above manifestation pattern 
has suggested being concerned with composition of an anthocyanidin strongly. By the way, a 
petunia is used as a research ingredient genetic for many years, many variants are known and 
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many variants of the gene which is governing the flower color are also collected [Sink, KC., 
"Petunia", pp.34-76, Springer-Verlag and BerlinHeidelberg (1984)] and in it. Then, it extracted 
[ of the flower / end-crater Mika / mRNA ] from the variant which is carrying out deletion of the 
flavonoid hydroxylation ability, and the wild strain which has a blue flower, and Northern analysis 
was performed by using pC152N as a probe. It is about 2,000 as described above in the wild 
strain. Although the band of a base was detected, at F3' and the variant network in which 5* H 
suffered a loss, it is pC152. mRNA to hybridize was undetectable. It is a cinnamic acid to 
consider as the P-450 mold enzyme biochemically in the enzyme group which participates in an 
anthocyanidin composition system. 4 - Hydroxylase (C4H), flavonoid It is three of 3 - 
hydroxyfase (F3'H) and F3\ 5' H [Forkmann, G., Plant Breeding, 106, and 1-26] (1991). In this, 
C4H are the enzyme of an upstream phenyl pro PANOIDO composition system more. As stated 
to (2), since the gene cluster of a phenyl pro PANOIDO composition system does not require 
manifestation induction clear by the white light induction system using the eggplant hypocotyl by 
this invention, its possibility that cloning will be carried out by the gene acquisition approach of 
this invention is low. Since 5' H deletion mutants are F3' used in the Northern analysis 
experiment of a petunia variant furthermore described above, and a stock normal about C4H, the 
P-450 mold enzyme in which pC152N is carrying out the code is not C4H. Moreover, it turns out 
that this petunia variant is normal also about F3'H. Therefore, it is thought from the above- 
mentioned result that pC152Ns are F3' and a cDNA clone which carries out the code of the 5' H. 

[0010] (6) Join It is as follows when (2) - (5) is summarized more than argument. 
** mRNA corresponding to pC152N does not exist before induction, although manifestation 
induction is strongly carried out to an eggplant hypocotyl by the white light. The pattern of this 
manifestation induction is the same as CHS, CFI, and DFR of an anthocyanidin composition 
system, and differs from PAL of a phenyl pro PANOIDO composition system, and 4-CL Also in 
the bud of a petunia, mRNA with large molecular weight was detected for a while from the thing 
of an eggplant corresponding to pC1 52N. The manifestation of this mRNA became max in the 
middle of the developmental stage of a bud as well as the anthocyanidin composition system 
gene expression pattern. Rather than the gene of phenyl pro PANOIDO composition systems, 
such as PAL and 4-CL, the gene expression format in which pC152N carries out a code as 
mentioned above is similar to the gene of anthocyanidin composition systems, such as CHS and 
DFR, and suggests strongly that this gene is a gene of the anthocyanidin composition system 
instead of C4H. 

** pC152N has a base sequence as shown in the array number 2, and the amino acid sequence 
(array number 1) presumed from there is judged to be the array of the hydroxylase of P-450 
typical mold. 

** After not being detected by flavonoid F3' and the eggplant hypocotyl which raised the activity 
of 5' H under red light but applying white light induction, it is detected for the first time. It is not 
known whether F3'H exists in an eggplant hypocotyl. 

** Although C4H and F3'H were normal, mRNA corresponding to pC152N was not detected out 
of F3' and end-crater Mino mRNA of a petunia variant where 5' H is missing. The gene to which 
pC152N carries out the code of this suggests strongly F3' and that it is 5' H. 
** The above thing to pC152N is flavonoid which is a key enzyme at the time of compounding 
delphinidin. 3', 5' - It is concluded that the code of the hydroxylase is carried out 
[001 1] If many P-450 mold enzymes exist in the nature corresponding to various substrates, 
[Nebert et al., Ann.Rev.Biochem., 56 and 945-993 (1987)] and those fragments are used or fusion 
protein is made combining the fragment of a different P-450 mold enzyme, possibility that 
enzyme activity will change remarkably is shown. For example, N one end 2/3 of P-450P1 which 
is the P-450 mold enzyme of yeast P-450 LM4 C one end 1/3 When it was made to unite, it was 
shown that activity increases farther than any of both [Pompon et al., Gene, 83, and 15-24 
(1989)]. Moreover, by the oxidation reaction in which a P-450 mold enzyme carries out a 
catalyst, it is P-450. P-450 corresponding to such a case with a P-450 mold enzyme although an 
electron is supplied from a reductase in many cases If a reductase is united, it is also known that 
the activity of a P-450 mold enzyme will increase more than twice [Shibata, et al., DNA CellBiol., 
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9, and 27-36] (1990). therefore, F3' of this invention and 5' — also in the DNA strand which 
carries out the code of the H, it is independent about the fragment of the arbitration — it is — 
probably, it will be clear that it can use as a part of DNA strand which carries out the code of 
the fusion protein. Moreover, since two or more genetic codes (codon) corresponding to one 
amino acid exist when carrying out the code of the polypeptide with an amino acid sequence with 
the DNA strand which generally exists, two or more DNA strands corresponding to one amino 
acid sequence exist (degeneracy isomer). It cannot be overemphasized in the range to which the 
amino acid sequence of the polypeptide to which it carries out the code of the 5' H also in F3' of 
this invention and the DNA strand which carries out a code is not changed that the genetic code 
of arbitration can be used. Furthermore, even if it is the variation polypeptide by which F3\ 
various amino acid substitution, a deficit addition, and insertion joined the fragment of 5' H or its 
arbitration, as long as F3' and 5' H activity are held, it can use for the purpose of this invention, 
this invention — being desirable — voice — like — setting — a code — carrying out — having 

flavonoid three — ' — five — ' - hydroxylase — activity — having — protein — 

an amino acid sequence — substantial — an array — a number — one — being shown — a 
thing — it is — " — ** — saying — a case — " — substantial — " — ** — saying — the 
vocabulary — this invention — a DNA strand — a nature — existing — F — three — ' — five - 
~ ' H activity — having — protein — a code — carrying out — a DNA strand — not only 
being such — variation — hydroxylase — a polypeptide — a code — carrying out — a DNA 
strand — including — things — meaning . Moreover, in order to make the protein or the 
polypeptide in which is made to discover a DNA strand or its fragment, and it carries out a code 
produce, an expression control array is required in addition to the DNA array (coding region) 
corresponding to the amino acid sequence. Therefore, this invention DNA strand also includes a 
DNA array including such an expression control array. Especially important things are the 
promotor array of the coding region upstream, and a down-stream poly A addition signal 
sequence in this expression control array. It can use combining suitably the well-known thing by 
which functioning in vegetation is known as a promotor and a poly A addition signal, for example, 
cauliflower mosaic virus 35S promotor, the promotor of a nopaline synthesis enzyme, the 
promotor of a ribulose NIRIN acid carboxylase / oxygenase small subunit and the poly A addition 
signal of a nopaline synthesis enzyme, the poly A addition signal of octopine synthetic enzyme, 
etc. When the acquired DNA array is cDNA, F3' and in order to make 5' H discover in a host it is 
required for the upstream and the lower stream of a river of cDNA to connect the 
aforementioned expression control array. When the acquired DNA array is a genome gene, if the 
expression control array is included in the DNA array, it can also be used as it is. It just 
described above that this invention was a thing also about the recombination vector containing 
an above-mentioned DNA strand or its fragment. This recombination vector makes an above- 
mentioned DNA strand or its fragment connect with a vector, and can use well-known things, 
such as a plasmid, phage, or cosmid, as a vector. F3 F and 5* H are produced in a host by making 
hosts, such as suitable vegetation (for example, a rose, a chrysanthemum, a pink, CHURIPU, etc.) 
and microorganism cells (for example, yeast etc.), introduce and discover this recombination 
vector DNA. 
[0012] 

[Example] This invention is not limited by these examples, although an example is given below 
and this invention is further explained to a detail. 

Example \ 300 which carried out seeding of the induction eggplant seed (form" new Sadowara 
eggplant" of a northeast seeds-and-saplings company) of a flavonoid to the vermiculite, and was 
obtained through the red acrylic board (1mm made in May Van and in thickness) Continuous 
irradiation of the red light of looks was carried out and it was grown for two weeks 25 degrees 
C. Next it irradiated [ ultraviolet radiation / a fluorescent lamp (they are 6 W/m 2 in the location 
of Toshiba Corp. and a seedling) and ultraviolet radiation [this condition is called the white light 
by this invention] / with a white of 8000 luxs / (Toshiba Corp., floor line-20S E, floor line- 
20SBLB;0.5 W/m 2 ) ] for five days. The distance from a plant body to the light source was 15- 
25cm. In order to measure an anthocyan content after a white light exposure, it is 0.2 g in 
scheduled time. 1% of methanol hydrochloric acid extracts a seedling, and it is 540nm. The 
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absorbance was measured. When the amount of coloring matter on the 5th was made into max, 
the one half of maximum was already arrived at in the 2nd day ( drawing 3 R> 3). In paraflel, 
according to the approach [Chirgwin, J.M.et al., Biochemistry, 18, and 5294-5299 (1979)] of char 
GUWIN, the mRNA extract was performed from each part of a seedling, and it imprinted after 
agarose electrophoresis according to a contractor's description on the nylon film (Hybond 
N;Amersham) under denaturation containing formaldehyde. Chalcone synthetic enzyme (CHS) 
and dihydroflavonol -4 of a petunia petal - Reductase (DFR), And the ribulose-1 of the leaf of 
tobacco and all the structural genes of a 5-2 phosphoric-acid carboxylase oxygenase small 
subunit Each well-known base sequence [Koes et al., Gene, 81, and 245-257 (1989) ;Beld et al., 
Plant Mol.Biol., 13, and 491-502 (1989);Mazur et al., Nucl.Acids Res., 13, and 2373-2386 (1985)] 
are used. Cloning was carried out by the PCR method. The conditions of PCR are Cetus. 
Directions of the description of a shrine were followed. Hybridization was performed to the 
Northern blot of mRNA of an eggplant by using each obtained gene as a probe. 5xSSPE[1xSSPE 
hybridization A 10mM(s) phosphate buffer solution (pH 7.0), 1mM EDTA, 0.1 5M NaCI], and 0.2 % 
SDS, 100 mug/ml The herring sperm DNA and 100 In the liquid which consists of mug/ml yeast 
RNA, 60 degrees C, 16 hours — carrying out — after that — the film — 2xSSC [— 1xSSC — 
0.1 5M NaCI and 15mM sodium-citrate] — the inside of liquid — a room temperature and 15 
minute x2 time — subsequently — O.lxSSC 60 degrees C was washed twice [ 15 minute x ] in 
liquid. The result of an autoradiography is shown in drawing 4 . 

[0013] Example 2 According to the production example 1 of the cDNA library where the gene 
which participates in flavonoid composition was condensed, after growing for two weeks under 
red light, the eggplant seedling to which induction by the white light was applied for 72 hours was 
used as an ingredient. mRNA is prepared like an example 1 and it is the cDNA composition kit 
(lambdaZAP II cloning kit) of Stratagene. It used, and the double strand cDNA was compounded 
according to a contractor's directions for use, cloning was carried out to the EcoRI/XhoI site of 
lambdaZAP II, and the cDNA library was produced. On the other hand, before applying white light 
induction, mRNA is extracted from a next eggplant seedling, every — mRNAIOOng oligo (dT) of 
the amount of 60 times After carrying out annealing to a primer 20microM dCTP and 300 muCi 
32 P-dCTP (3000 Ci/mmol; Amersham), Each 200 muM dGTP/dATP/dTTP, 20mM DTT, 50 mM 
Tris-HCI (pH 7.5), 75mM KCI, 3mM MgCI2 It is Imicrol under existence. 32P [ as opposed to / 
make 37 degrees C react with MMLV reverse transcriptase (100U/mul;BRL shrine) for 1 hour, 
and / each mRNA ] The cDNA probe which carried out the label was produced and it used for 
differential screening. Moreover, from cDNA after the white light induction which carried out in 
this way and was created, as it was the following, the subtracted probe was produced. According 
to directions for use, mRNA of the eggplant seedling origin before white light induction was 
biotin-ized using the kit of Invitrogen. 32P Induction before mRNA which the amount biotin-ized 
20 times the induction back cDNA which carried out the label 0.2 % SDS of 20microl, and 50mM 
Hepes (pH7.6), 0.5M NaCI, 2mM EDTA, and 50% (V/V) In the liquid [Crowell and D.N.et al., 
Proc.Natl.Acad.Sci., 87, and 8815-8819] (1990) containing a formamide, 40 degrees C, It was 
made to hybridize for 40 hours. It is 80microl to this liquid after reaction termination. 50mM 
Hepes (pH7.6), 0.5M NaCI, and 2mM EDTA And 10microg Streptoavidin (Vector) Mixed liquor is 
added and it is after a reaction and 100 for 10 minutes at a room temperature, mul It extracted 
by the phenol / chloroform mixture, the upper layers were collected, and it used as a subtracted 
probe. According to the conventional method, the phage library wound on the agar medium was 
moved to the Hybond N nylon film of three sheets. It screened using the cDNA probe or 
subtracted probe of the back before the white light induction which described these film above, 
and the electropositive clone was selected, hybridization — 5xSSPE, 0.2 %SDS, and 100 mug/ml 
herring sperm DNA and 1 00 mug/ml the inside of the liquid which consists of Yeast RNA — 65 
degrees C and 16 hours — carrying out — after that — the film — 2xSSC the inside of liquid — 
a room temperature and 15 minute x2 time — subsequently — 0.1 xSSC 65 degrees C was 
washed twice [ 15 minute x ] in liquid. The example of this experimental result was shown in 
drawing 5 . It turns out that the ratio of a signal noise is high far by using a subtracted probe 
compared with the case (differential screening) where it compares using the cDNA probe before 
induction and after induction directly. 
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[0014] Example 3 By repeating 30,000 clones by the acquisition of a clone and the approach of 
the structural-analysis example 2 of carrying out the code of the P-450 mold enzyme, and 
screening, the library subset which consists of the white light inductivity clone of 70 clones was 
obtained. From the selected phage clone, subcloning of the cDNA fragment was carried out to 
Plasmid Bluescript according to the directions for use of lambdaZAP II. Duplication of the 
obtained clones was checked by restriction enzyme mapping and dot hybridization, ten clones 
were extracted from the clone considered to be independent at random, and the base sequence 
was analyzed according to the Sanger's method. About the amino acid sequence by which the 
code was carried out to the open reading frame found out on the acquired base sequence, it is 
GENETYX. When compared with the well-known protein amino acid sequence database (NBRF- 
PDB and Rel.27) using database analysis software (software-development company), they are 1 
often clones, and pC152. 425 by which the code was carried out to the upper open reading 
frame The polypeptide which consists of amino acid showed 20 sorts of P-450 mold enzymes, or 
the fragment and homology of those. All the well-known protein which this clone showed the 
polypeptide which carries out a code, and a certain amount of homology was a P-450 mold 
enzyme or its fragment 1 of them, steroid of a fowl 17 alpha - Monooxygenase and pC152 The 
comparison with the polypeptide by which the code was carried out is shown in drawing 8 . 
Moreover, this polypeptide showed significant homology to the P-450 mold enzyme [Bozak 
KR.et al., Proc.Natl.Acad.Sci.. 87, and 3904-3908] (1990) of the above mentioned avocado fruits 
It is pC152 so that clearly from drawing 8 . Since it was presumed that the open reading frame 
found out upwards had imperfect 5' side, it is pC152. PCR was carried out using complementary 
synthetic ohgo DNA and T3 primer for Bluescript sequence (Promega shrine) to a part of base 
sequence (20 bases of the base number 378 of the base sequence shown in the array number 2 
to 397). This synthetic primer array is pC152. 5' edge of the upper cDNA fragment to about 100 
bp(s) It is located in a place and the recognition sequence of a restriction enzyme Ndel is 
included in that interior. Primer each 0.2 The buffer solution (Cetus what was contained in the 
shrine kit) of muM, phage library DNA1 OOng. and 10 time concentration. 0.2mM 4dNTPs, 2 5U 
Ampli Taq Polymerase (Cetus) and 100 In the reaction mixture which consists of the mineral oil 
of mul. the reaction cycle (95 degrees C (1 minute). 55 degrees C (1 minute), and 72 degrees C 
(2 minutes)) was performed 25 times. Equivalent chloroform recovered after an extract and a 
water layer for the product, and ethanol precipitation was performed. About 400 obtained bp(s) 
pC152 which cut DNA similarly after cutting with restriction enzymes BamHI (a recognition 
sequence is on Vector Bluescript), and Ndel BamHI Cloning was carried out between the site 
and the Ndel site. The base sequence of an PCR fragment part is analyzed according to a 
conventional method, and it is pC152. When the part which overlaps the upper cDNA fragment 
was compared, both were completely in agreement Moreover, during the array originating in an 
PCR fragment it is pC152. Translation initiation codon whose upper open reading frame and 
upper reading frame suited (ATG) It was found out Therefore, it was concluded that plasmid 
PC152N obtained by doing in this way contained the open reading frame of perfect length. 
PCN152N 513 in which all the upper base sequences of cDNA fragment 1696bp and it carry out a 
code All the amino acid sequences of the polypeptide of amino acid are shown in the array 
numbers 2 and 1 of an array table, respectively. Steroid of a fowl 17 alpha - Monooxygenase is 
503. It consists of amino acid and the magnitude of the protein by which the code was carried 
out to pC152N is well in agreement with this. 

[0015] example 4 **** of the gene expression pattern by which the code was carried out to 
PC152N — it is the following, and the manifestation pattern of the protein by which the code 
W i S MA arried ° Ut t0 thlS pC152N was made and investigated, before applying white light induction 
mRNA was extracted from the hypocotyl and avocado fruits of a next eggplant seedling like the 
example 1, and Northern hybridization was performed by using 3* side fragment (an Apal site 
(base number 992 of the array number 2) — 3' whole side; — referred to as P C152-ApaI below) 
of pC152N as a probe. Hybridization is 5xSSPE, 0.2 %SDS. and 100. mug/ml Herring sperm DNA 
100 mug/ml 65 degrees C is performed for 16 hours in the liquid which consists of Yeast RNA 
the after that film — 2xSSC the inside of liquid — a room temperature and 15 minute x2 time — 
subsequently — 0.1 xSSC 65 degrees C was washed twice [ 15 minute x ] in liquid (except [ all ] 
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having changed the temperature of hybridization and washing suitably, Northern hybridization of 
the following examples was performed on this condition). A result is shown in drawing 6 a. Only 
at the eggplant hypocotyl to which white light induction was applied, it is 1.8kb. The strong signal 
was obtained. Next mRNA was similarly extracted from the hypocotyl and cotyledon of an 
eggplant seedling after white light induction, and Northern hybridization was performed by using 
as a probe CHS and the DFR structural gene of the petunia origin which were obtained in 
pC152-ApaI or the example 1. When the gene of the conditions as the above that it is the same 
when pC152-ApaI is used as a probe, and a petunia was used as a probe, the conditions of 
hybridization lowered temperature to 60 degrees C, and performed it. A result is shown in 
drawing 6 b. Even when which probe was used, the signal was obtained only by the hypocotyl and 
it turned out that the protein by which the code was carried out to pC152N, and the 
manifestation pattern in CHS and the eggplant seedling of DFR are well alike. Furthermore, the 
petunia form ("a blue star"; SAKARA SEED CORP.) which pickles a blue flower was grown, and 
the bud was obtained with time. The classification of the growth stage of a bud made [ that 
whose die length of a bud is about 20% of maximum length ] 80% of thing the anaphase for 40% of 
thing in the middle the first stage. mRNA is extracted from the bud of each stage, and a young 
leaf like an example 1. pC152-ApaI or CHS of the petunia petal origin. DFR (example 1) and a 
chalcone flavanone isomerase (CFI) structural gene (it is made to be the same as that of an 
example 1 ) Northern hybridization was performed by using as a probe what carried out clone 
NINGU by PCR using the well-known base sequence [Tunen et al., EMBO J., 7. and 1257-1263] 
(1988). When pC152-ApaI was used as a probe and the temperature of hybridization used the 
gene of 60 degrees C and a petunia as a probe, it was made into 65 degrees C. A result is shown 
in drawing 7 . When pC152-ApaI was used as a probe, the signal of about 2 kbs was obtained in 
the bud of the petunia of ****. Although the amount of manifestations of these 2kbmRNA(s) 
changed according to the growth stage of a bud and its amount of manifestations increased most 
in the middle, the pattern of this change was in agreement with change of the amount of 
manifestations of CHS, DFR. and CFI. Moreover, these 2kbmRNA(s) were not detected by the 
leaf of a petunia as well as DFR. In these results, the gene by which the code was carried out to 
pC152N, and the gene of homologous exist in the petunia of *♦**, and the manifestation pattern 
shows that a strong resemblance to CHS, DFR, and a CFI gene is born. From change of the 
signal reinforcement when changing the temperature of hybridization, the homology of pC152N of 
a petunia, the gene to hybridize, and the gene by which the code was carried out to pC152N was 
presumed to be whenever [ middle ]. the last — the wild strain V6 and variants R3 and W39 of a 
petunia [— the above — the mol (J. N.M.Mol) of the Netherlands Flea (Vriji) university — sale in 
lots were received from the professor.] and the form used for the above-mentioned experiment 
— mRNA was extracted from the bud of "a blue star" (SAKARA SEED CORP.). and the eggplant 
hypocotyl to which white light induction was applied as control like the example 1. and Northern 
hybridization was performed at 60 degrees C by using pC152-ApaI as a probe. R3 and W39 Each 
stock is F3' and a variant which suffered a loss in 5' H. although C4H and F3'H are normal. 
Consequently, they are 1.8kbs like [ in the hypocotyl of an eggplant, and V6 share and "a blue 
star (stock with which all produce delphinidin system coloring matter) of a petunia ] each 
above-mentioned experiment Or variants R3 and W39 which suffered a loss in F3' and 5' H 
although the signal of 2kbs was detected pC152N and the signal to hybridize were not detected 
on a stock. For this result the gene by which the code is carried out to pC152N is flavonoid. 3', 
5' - It is shown that it is a hydroxylase gene. 
[0016] 

[Effect of the Invention] A key enzyme [ in / by this invention / the biosynthesis of blue coloring 
matter delphinidins with a main vegetable petal etc. ]. flavonoid 3', 5" - The DNA strand which 
carries out the code of the hydroxylase was offered. For cyanidin or a pelargonidin, vegetation 
without delphinidin. for example, a rose, a chrysanthemum, a pink, a tulip, etc. are flavonoid 
although it is compoundable. 3'. 5' - Since hydroxylase is lacked, delphinidin is uncompoundable. 
Therefore, if the DNA strand of this invention is introduced into the purpose vegetation 
according to a well-known approach, it will be greatly useful to creation of the versatility of 
colors, such as a flower color, especially the color of a blue system. 
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[0017] 

[Layout Table] array number — die-length [ of one array ]: — mold [ of 513 arrays ]: — amino 
acid topology: — class [ of straight chain-like array ]: — protein origin: — living thing name: — 
eggplant (Solanum melongena) stock name: — new sand Tsuchihara eggplant array Met Val lie 
Leu Pro Ser Glu Leu He Gly Ala Thr He He Tyr He 1 5 10 15 He Val Tyr lie He lie Gin Lys Leu 
IleAla Thr Gly Ser Trp Arg 20 25 30 Arg Arg Arg Leu Pro Pro Gly Pro Glu Gly Trp Pro Val He Gly 
Ala 35 40 45 Leu Pro Leu Leu Gly Gly Met Pro His Val Ala Leu Ala Lys Met Ala 50 55 60 Lys 
Lys Tyr Gly Pro lie Met Tyr Leu Lys Val Gly Thr Cys Gly Met 65 70 75 80 Val Val Ala SerThr 
Pro Asn Ala Ala Lys Ala Phe Leu Lys Thr Leu 85 90 95 Asp He Asn Phe Ser Asn Arg Pro Pro 
Asn Ala Gly Ala Thr His Met 100 105 1 10 Ala Tyr Asn AlaGIn Asp Met Val Phe Ala Pro Tyr Gly 
Pro Arg Trp 115 120 125 Lys Leu Leu Arg Lys Leu Ser Asn Leu His Met Leu Gly Gly Lys Ala 
130 135 140 Leu Glu Asn Trp AlaAsn Val Arg AlaAsn Glu Leu Gly His Met Leu 145 150 155 160 
Lys Ser Met PheAspAla Ser His ValGly Glu Arg lie Val Val Ala 165 170175 Asp Met Leu Thr Phe 
Ala Met Ala Asn Met He Gly Gin Val Met Leu 180 185 190 Ser Lys Arg ValPheVal Glu Lys Gly 
Lys Glu Val Asn Glu Phe Lys 195 200 205 Asn Met Val Val Glu Leu Met Thr Val Ala Gly Tyr Phe 
Asn He Gly 210 215 220 Asp Phe He Pro Gin He Ala Trp Met Asp Leu Gin Gly He Glu Lys 225 230 
235 240 Gly Met Lys Lys Leu His Lys LysPhe Asp Asp Leu Leu Thr Lys Met 245 250 255 Phe 
Glu Glu His GluAla Thr Ser Asn Glu Arg Lys Gly Lys Pro Asp 260 265 270 Phe Leu Asp Phe He 
Met Ala Asn Arg-Asp-Asn-Ser-Glu-Gly-Glu-Arg 275 280 285 Leu Ser lie Thr Asn He Lys Ala 
Leu-Leu-Leu-Asn-Leu-Phe-Thr-Ala 290 295 300 Gly Thr Asp Thr Ser Ser Ser Val He Glu Trp 
Ala Leu Thr Glu Met 305 310 315 320 Met Lys Asn Pro Thr He Phe Lys Lys Ala Gin Gin Glu Met 
Asp Gin 325 330 335 lie lie Gly Lys Asn Arg Arg Phe He Glu Ser Asp He Pro Asn Leu 340 345 
350 Pro Tyr Leu Arg Ala He Cys Lys Glu Ala Phe Arg Lys His Pro Ser 355 360 365 Thr Pro Leu 
Asn Leu Pro Arg Val Ser Ser Asp Ala Cys Thr He Asp 370 375 380 Gly Tyr Tyr lie Pro Lys Asn 
Thr Arg Leu Ser Val Asn He Trp Ala 385 390 395 400 He Gly Arg Asp Pro Asp Val Trp Glu Asn 
Pro Leu Glu Phe He Pro 405 410 415 Glu Arg Phe Leu Ser Glu Lys Asn Ala Lys He Glu His Arg 
Gly Asn 420 425 430 Asp Phe Glu Leu He Pro Phe Gly Ala Gly Arg Arg lie Cys Ala Gly 435 440 
445 Thr Arg Met Gly He Val Met Val Glu Tyr lie Leu Gly Thr Leu He 450 455 460 His Ser Phe 
Asp Trp Lys Leu Pro Asn Asp Val Val Asp He Asn Met 465 470 475 480 Glu Glu Thr Phe Gly Leu 
Ala Leu Gin Lys Ala Val Pro Leu Glu Ala 485 490 495 He Val Thr Pro Arg Leu Ser Phe Asp He 
Tyr Gin Ser Ser Glu Pro 500 505 510 Phe [0018] array number — die-length [ of two arrays ]: - 
- mold [ of 1 696 arrays ]: — number [ of nucleic-acid chains ]: — double strand topology: — 
class [ of straight chain-like array ]: — cDNA to mRNA origin: — living thing name: — eggplant 
(Solanum melongena) stock name: — description [ of a new sand Tsuchihara eggplant array ]: — 
the description The notation:CDS existence location to express : 49..1590 description 
Determined approach :P Array ATAAACTTTA TATTATAATT TATACATTTT TGATATTATT 
ATATTATCAT GGTTATACTT 60 CCTAGTGAGT TGATTGGAGC AACTATTATA TATATCATAG 
TATATATTAT TATTCAAAAA 120 TTAATAGCCA CCGGCAGCTG GCGGAGGCGG 
CGGCTGCCGC CAGGTCCGGA GGGGTGGCCG 1 80GTGATCGGAG CACTACCACT 
TTTAGGTGGC ATGCCACATG TTGCACTTGC AAAAATGGCC 240 AAAAAATATG 
GACCTATTAT GTATTTAAAA GTTGGCACTT GTGGGATGGT TGTTGCTTCA 300 
ACTCCTAATG CTGCAAAAGC TTTCTTGAAA ACACTTGATA TTAATTTCTC CAATCGTCCA 
360 CCTAATGCAG GTGCCACACA TATGGCCTAT AATGCCCAAG ACATGGTTTT 
TGCACCCTAT 420 GGACCTCGTT GGAAGTTGCT AAGGAAATTG-AGCAACTTAC 
ACATGCTAGG-TGGAAAAGCC 480 TTAGAAAATT GGGCCAATGT CCGGGCCAAT- 
GAGCTAGGTC ACATGCTAAA-ATCGATGTTC 540 GACGCGAGCC ATGTGGGTGA 
ACGCATAGTC-GTGGCCGATA TGTTGACGTT-CGCGATGGCA 600 AACATGATAG 
GTCAAGTGAT GTTAAGCAAG AGAGTGTTCG TCGAAAAAGG TAAAGAGGTC 660 
AACGAATTCA AAAATATGGT CGTGGAACTG ATGACAGTTG CGGGGTACTT TAATATTGGC 
720 GATTTTATTC CTCAAATAGC TTGGATGGAT TTACAAGGAA TTGAAAAGGG 
GATGAAAAAA 780 TTGCACAAAA AATTTGATGA TTTATTGACA AAAATGTTTG 
AGGAGCATGA GGCAACTAGC 840 AATGAAAGAA AAGGGAAACC TGATTTTCTT 
GATTTTATTA TGGCAAATAG GGATAATTCT 900 GAAGGAGAAA GGCTTAGTAT 
AACAAATATC AAAGCACTTT TACTGAATTT GTTCACAGCT 960 GGTACAGACA 
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CCTCATCTAG CGTGATAGAA TGGGCCCTCA CAGAAATGAT GAAAAATCCC 1020 
ACAATTTTCA AAAAAGCCCA ACAAGAAATG GACCAAATAA TTGGCAAAAA TAGACGTTTT 
1080 ATTGAATCTG AT ATC CC AAA TCTCCCTTAT TTACGTGCAA TTTGCAAAGA 
AGCATTTCGA 1 140 AAACACCCTT CAACGCCACT AAATCTTCCT AGGGTGTCAA 
GTGATGCGTG CACGATCGAT 1200 GGTTACTATA TACCAAAAAA CACTAGGCTC 
AGCGTCAATA TATGGGCGAT TGGACGAGAC 1260 CCTGACGTGT GGGAGAATCC 
TCTCGAATTC ATTCCCGAGA GGTTTTTGAG TGAGAAAAAT 1320 GCAAAGATTG 
AGO ATC GAG G AAATGATTTT GAATTGATTC CATTTGGTGC AGGACGAAGA 1380 
ATTTGTGCCG GCACAAGGAT GGGAATAGTG ATGGTTGAGT ATATATTGGG AACTTTGATA 
1440 CATTCATTTG ATTGGAAATT ACCAAATGAT GTTGTTGATA TAAATATGGA 
GGAAACTTTT 1500 GGATTAGCTT TGCAAAAAGC TGTCCCTCTT GAAGCTATAG 
TTACTCCAAG GCTATCTTTC 1 560 GATATTTATC AGTCTAGCGA GCCTTTCTGA 
TCATCTACAT TGTAACGTAT TTGTTGAAGA 1620 CTTTAACAAA AGAAAACTCG 
CTTTATATAT GAAAAACTGA TAATGTCATA TCTCGGAGGA 1 680 TTTTATTTTG TAAAAA 
1696 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the frame of flavonoid. 

[Drawing 2] It is the schematic diagram of the reaction of phenyl pro PANOIDO and a flavonoid 
composition system. 

[Drawing 3] It is the explanatory view showing aging of the anthocyanin content in the eggplant 
seedling after a white light exposure. It is maximum 100 It has expressed with the relative value 
carried out. 

[Drawing 4] It is the electrophoresis photograph which investigated aging of the amount of mRNA 
(s) of CHS in the eggplant seedling after a white light exposure, DFR and ribulose-1, and a 5-2 
phosphoric-acid carboxylase oxygenase small subunit (RuBisCO) by Northern hybridization. 
[Drawing 5] It is the photograph in which the example of screening of the clone which carries out 
the code of the gene in which manifestation induction is carried out by the white light into an 
eggplant hypocotyl is shown. The result of having screened the library using the probe which 
carried out subTORAKUTO of the cDNA to mRNA after the differential screening using the 
cDNA probe to mRNA obtained from the organization before induction and after induction and 
induction by mRNA before induction of an overlarge is shown. DNA was imprinted in the filter of 
three sheets from one plate, and it was made to hybridize with each probe. The point of an 
arrowhead shows the same clone. 

[Drawing 6] It is the electrophoresis photograph in which the result of (a) having used pC152N as 
the probe and having carried out Northern analysis of the eggplant hypocotyl before and behind 
optical induction and the mRNA of the avocado fruits origin is shown, and (b) and (c) are 
electrophoresis photographs in which the result of having performed Northern analysis by using 
CHS. DFR. and pC152N as a probe to mRNA which divided the eggplant seedling into the 
hypocotyl and the cotyledon and took it is shown. 

[Drawing 7] It is the electrophoresis photograph in which the result of having performed Northern 

analysis to mRNA obtained by using CHS. CFI. DFR. and pC152N as a probe on the end-crater 

Mika passage-of-time target of a **** petunia form and mRNA obtained from the leaf of the 

eggplant hypocotyl to which induction was applied about some probes, and a petunia is shown. 

[Drawing 8] pC152 About the amino acid sequence of the polypeptide in which the upper open 

reading frame is carrying out the code, it is the steroid of a fowl. 17 alpha - It is drawing in 

comparison with the amino acid sequence of monooxygenase (SMO). 

[Description of Notations] 

PAL : phenylalanine ammonia lyase 

C4H : Cinnamic acid 4-hydroxylase 

4-CL : 4-coumaric acid: CoA ligase 

CHS : chalcone synthetic enzyme 

CFI : chalcone flavanone isomerase 

F3'H : Flavonoid 3'-hydroxylase 

F3', 5' H: Flavonoid 3', 5' - Hydroxylase 

DFR : dihydroflavonol -4-reductase 

(The above relates to drawing 2 ) 
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* : congruous amino acid 

- : similar amino acid 

(The above relates to drawing 8 ) 



[Translation done.] 
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(1 9)[ JgfrS] H *m&$tlr ( JP) 

(i2)[^«ssij]^§a#^ffi(A) 

(1 1)[$*M##]1#IH¥5 - 1 84370 
(43)[^§BB]¥J$5#(1 993)7^27 B 

(54)[*iB©45»]^Wy-rK*mb»*iie^F- 
(5i)[BRmfff*Mlft5JK] 

C12N 15/53 ZNA 
15/79 

CFI] 

C12M 15/00 A 8931 -4B 

(21 )[ttiSI#^] 1#SI¥4- 24439 
(22)[ttJHB]¥Jifc4#( 1992) 1^14 0 

(7D[aiMA] 

[^t»JS#]000253503 

CttUf XI*B»f ]Km»Sft«B4«SW6T § 26#1 # 

(72)[#B^#] 

[ft*]F II st in 

[ttmxi*Mm]^*m^^fP^iiJilBl^^#Z.*:^*^3377 CRIISjSttad&KlfeBHft 

(72)[niyj#] 

CttBfX(4JB»f3«**tt#IS»5tJilBr**^ZA**«3377 «tttX;B4*3$&tt1feM« 

(72)[fg^#3 

[ttBfXI4eHrHS*»tt«W51Ji|Br*WZ*?:*S3377 IKM&St*££tttt4feMft 

(74)[ftSA] 
[#S±] 

[£*X(4*fMftj$ -* (*2«) 



(57)[®&3 

77#/'fK 3'.5- 7KSI^bil^ / i S1±^^#0^>/\ 0 ^S$=|-KLrt^-5DNAm*/•=l4CCOD 
NA0<Z>£Stf>»rjT, ±SB(DDNAH*7 % r(4^0)fiSa)Wr^^^WLTU-5ifag|^^^- e *|g 
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CDDNAma>fiSO)Wf>Vo 

mmz&&?z>$y,vnx-&z>* if iS®(7>DNASii*7tri-?-a)ft^(7)Wf>Vo 



[0001][fgBJi(&|f£] 
[0002] 

M^(Dfei@*s<z)4''i>«t^(DA<a^<oT>Hi/7'->^b^T*&y % ztLt><oit-&m 

tt*fe**&* % Wfel::;Bt5JSl^H<&felS£^*£c<b&<-e#& 0 7^>7->ltm^ 

m&LtzmmttVtW* *<0m&mi*1z»&t7?t)zi>)&-r>y**,7=.i?>tv*& o 10«J2Lt<D 
7^>7-V>tftot>ftX^Z>tf* ttttftlt^JUzTzLi}^^ ?Jl,7<(-*s><D3 

£^<Z>f*777Ky*K#tea>7K®*b-e&£„ Wt&Ltz3-D<D±9ti:7>h*>7=.*?ls<DipT! % -£-<£> 

3' 4\ 5 > &.(Bm±. mi&m)i-^xtf*mtztitzT)\,74-i>^izM~n&(D&mx*&z> 
^-^>\tB^<D^mv&^ 0 ^m<Dm^tzt^it/<^m(Ro^) s ^m 

(Chrysanthemum ) s ^j?j/=im(Pjanthus) , ^a.— U^M(Iulipa)^i:a)fil^(i. ^JUzf~v 

> ^i 7 ^Fti*? oTLX,5A ^ ^^-v>££/£t-£&i^ ^-(Dfc^z^bCDMMlcii^l 
^b^0MK^MT?fc^4-^^;uK(cfi*-r^^(DTfc^A<. 3'fcd:u:5'i4(D7KKSli^7Ky 

mit?Z>zt\tx-$Z>tf s 5'ik&frMit-?Z>zttfX£ti;i\ 0 z<D .fco&^/tW £<D5'itL&mt 

fenXtol*^<D&fc£tet&-tZmm. t4^77^-fK 3\5'- 7K^b^m(F3 , ,5 I H) (02) 
tf*<»mtomiz&Btolzfi.1>QLX^Z>tzthX&Z 0 tztx.lt. /\7lcli^^-CK(D5'|C7KKS 

(*«»TSIl£#*£*lTl*&[Fori<mann, G. ( Plant Breeding. 106,1-26, (1991) ]«, ZtHztt^Z 

-^(DM&tmt. &f&umwkmz&i)&&LO)$tmftiZftt>). zmtozw) 

t>3tfe^-^A-C#-5i:L^f<J^^WLrt>-5o fc<!:;Ll£, ^^j.-^ Petunia hvbrida ) tf>vfcK 
P?7*V-;u-4- U$r*$— if (DFR) (ivtKP^>7xP-;u£gMlzT-#fcl^# s £EW 
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mVlt^)\'3-is>&ft^T^Tl3m*tlti:l^m2&m)o*Z'e* T-r-V— (Meyer) <b 
[Nature. 330. 677-678 (1987) ;^^3p2-2305]li, 5/tKP^r>7iP— *^^i=7' 
itfc^a&jtlCcfcoT&R&ftttttJfcL^^P^M Zea mays ) S^CDDFRitfe^- 

tfth&o LANL^^^cn^-eiCFS'.S' Hit{5^- % -r^t>*.F3',5' H£=l— K-t<5DNA&|COl^Tfi 

L>a-<SiaO)#^[B^/W^-TF^. 238 ^ 1991#8£26BIM7]*<fc<5*<s C<D*R£-rc|*fl& 
#S;h,fcDNA8(Di&gIB^&ttli^;5^*<&3m^ 

[Forkmann. G.. Plant Breeding. 106. 1-26 (1991)] e L^L^A<t>. *t#50)P-45OS!S^I::ol,\ 

-ci*. 7 = ?#s<<\:<Dfcmtmm\**,*>*>/u. nkco^mzm-r^mtmrniz-D^x^m^-fD 
n(D^f&&nt$&xs&mt*>iz*Bm&B?-tf-mm<7u--^7£frx^^ 

[Bozak. K.R. et al., Proc. Natl. Acad. Sci., 87. 3904-3908 (1990)] o i>Ji±(D^Z s ^/K^-CK 
[0003] 

[0004] 

[^®^*-r^fcA60)¥l9:] 

[fgBJ<Z>8^]*#&BJ-CI*. :7^tJWK 3\5'- *®<biim^14£#oS:w^St£=j-h*LT^.5 

DNASS*fcl*C(Z)DNAM<7)eSCD»f>i-*<ti^H-5o C<BDNA$££g fi^t&IC^A-r&C^lC 
DNAm<&ftm<&ltf>T£#^LTl^&&*^*-|C*,|Ii-r£ 0 

[0005] mwtommtamwi 

(1 )« ^/1?y^K7K^b^it<5^5l^lcJ;^^7Ky-rF7K^bP0a<£^-li, 77 
/tW K 3'.5'- 7K^b^(F3 , .5' H)Jg14^^-r^>^>/^H^=i-K-r-5DNA|||T*&^ci:(iM 
fBLfctC^-eaby, C0>$?$U^t£[** ±lE$>/^H*<V^A(Solanum)JII;:mt-£fi!|$!)s 

f=^tf«^if. \zm&?&$^/<tmxfo%DNAm&tzitz<DDNA&<D&m<D8iKx&z> 0 
*mwizteiiz>r&M<DmK}tit. &m6)<Dmxmftz*ixi^&?\z^ *&m<DF3:5' Hit 

£^T*fc£DNA0<0^#-efeoT.C(D&#DNA0|Z e fcoTzi— K**l**>/<*R*L<I**K«J 
*?*K*« % *!4-e*7tl*te<7)ilil»^<DBf>ttL<l*SP^i:a)14^tt:cZ)^-C?. F3\5' H^14^^ 
■r-S^^^DNAffi^mift-r-So *5§B^<7)DNAMli. ^iSf>5^dl3fi]-a)7 7 5y^lZ>^t" -5)^=1 

^^^M<D7^ymmm^mm^izMmm^iz7jk^%<Dx^DNAm^tziiz0DNAm<oB 
MomxxtoZo zz.xr7s.smmmtfnntfnzmmmm iz^-rtojtit. &m6)<Dmxm 
KE^xi^^aic, 3— K$H^>/N°^Mt,L<ii7K | j^^F^F3',5' Hjstt^^-r^isyTsy 

NAmi*, z<D7Ss , m<D&itiz*jfe?z>t&&m?\}&b&'£-rz 0 ntz. zooNAmzmmz-ex 
*titfz3-\tirz^*i5ni,L<i*7\z*)^yTF$&&z-ez>tz#>izit. -tatfyx^KcDTsy 

titf&wxtoZo Ltztf-ox* *mwDNAmt. zommmwmm^^DNA^m^t^-t 

Gi):777K/^K7ki^bPi£itfc^<&iS$g±^ 

L<itm^mxm^Ltz^z^i&3:^ty^mmTmmL<it^^j:^m^)xnm 

LT^/IWK 3'.5'- 7K^bP^14^Wt-*^>/N 0 ^M^P-K-r-5itfi^(mRNA)(05l^ 
iS«WlC^L.^t^T*C(Dffl^^*<tymRNAit^$#^ltLrctllc4a^g6<I<i:cDNA^ftM 
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fcl^Forkmann, G., Plant Breeding, 106. 1-26 (1991)] „ ^m<DZ\ F3\5' HlC^-T^tatt: 

*»6*lW*l*U C<DP^<&TSy&lB9Jlz|l|LT££<raf8#fcl\ LtzW^X. F3*.5' Hit 

ls*s*)\,-t\<<7t)*4-£-i,Bl'£mt*l. t^<OANOfig*0>j7&<«^^T^^[Sambrook et al.. 

Molecular Cloning, second edition", pp. 10.38-10.43, Cold Spring Harbor Laboratory Press, New 
York (1989) ]o?4Z?7\s^*)\,-t\4Z?*)V4l£-*sa^&&tt&tzto\Z\*^ mmmKDmm 

( Solanum melongena ) a)®^-^fe^(DTT?^2jSrHl^J$L, #UZ&&kmftO)i!t$M'£Ltz 
t<m&TT?l*efe#OT^)£2BJa±lll*UK^^ 

<DT>hisT>(z>^7ts4\:%k&m)-£m<Dmt&3.tz<Dtfm3x&>z 0 m^tftmmiz^xz?^ 
tfs^'smtfmofeizmijQTzzktfJbfrZo £i£<Dmmt$miz&x>friz&zv % mm&m 

48&fri\Xm*:m<D¥'ftlzmLXl^ 0 ZOriHD&tiHD&te^-OmRNAO&it&m^XfrZk. 

y^my^^m<D^mmx3\ 5* ^<oy^y^imit^<^mmz^m^^)v^^^m 

^(CHS)fc\fctfDFR(|I]2#fig)(DrnRNAl*. R#1frKte&an?£t\ nW&7#fm&frt>&* 
\zmz.X'fr<Z£tft>fr~otz{m4r) a C*tlc»U y^y-<^f&^(DtSh>lz±^tlzm^. 

^itmmv&^yj:—)[,yu/iy^^^mmz^ti^yji-j^T^->T> : E-T*jT— -e (p 

AL)fc«J:tf4-<!7-7;Hfc:CoA 'M— if (4-CL) (Hl2#j8)<&mRNAI;fc . R^C:<fcyaiiig;L£4, 

<d<d. mmmiztft&LXMzo ztnt. yji-j^zfo/w>(^f$.^ % 77?iWKa>*tt&-4\ 

£j£T?fc3[:&£, rjt&ttfU^JI^j, pp. 162-168, SMtbbJifii (1987) ^fe3fctf>TT?*,fc& 
fiS5ISLrt>'5^A)^#^.f,4x-5o ftoT. PAL^4-CL(D*rHirc#?EL, gift3*fl<J|::|£P-4 
50l9*g<bi^££*i-r;i,^WJ£I£ 4- 7KK1b»m(C4H)ii^|z|iLT=ts PAL*>4-CL 

toxtomtfmi\ *hbjo)^(7)^. %%&Jk<Dftm.wmmx&&)z?u-x.-\,s- 2M> 

om^t^^t>^Uti^tzm4) 0 ^tj:ib^nm<Di-X(0m±^:^tz^Xlt. y^tfSj 
K^^yii^^lC^aiC^^^^^^^^jtfe^OJmRNAlC^-r^^P— >^^«fc<|^ 

&?*>ZttfXZZ> 0 ^BjJic^&^TtWK^Jfc^Rgli, i-X\zmt>-fs &&9tTvmt£L 
£®mMn-—_s7Tfz>t z tf>iz7£m?&ZttfXZZ> 0 tjifsi-xom^lzlt. CHSfceklXDFR 

&te*<nmRNAitn&<D#xbfemz&mmiz&m?&<Dx(m).m$&<Dfr&w)&Lxm 
^*>zktfm&Li.\ m&tztf m<F3\5' h^msj&^iwcouti*, F3-.5' Hommfzte&m 
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ZZtlZ^m^T-ZZo tztx.\t. 'A<D£5t<i:jD&Zmi^Z£tfV£Z 0 Serva *±frt>MmZtl 

y-^§m^£j!N7^=^xE$&j&^<DR^^ 

Vt^XrfoZttfX'Z&e ZZ*&cDNA<D'&&iltWiLLtz&.mX&l>). fc^liStratagenett, 
Pharmacia tt. Amershamtt, Invitrogen^ttlA^^)fl5B^Hrl^■S+^^•$ffiffl'rtll^ J:t^ 0 t'tx. 
l£Stratagene*±(D4r*yh£Sa^ci§^ ^h(Dffiffi^|C^or-*HcDNA$^J«L. EcoRI 7 

* P-X^UWm&I&^C&ttfcl^JSlC^oT 1 ^t>4kB(DDNABf>t^J5|-r^ 0 OUT?, 
(*Stratagenett*<IS^LriN^„ZAPII^<t*(DEcoRI/XhoI^^A^P— ->yL^t"<^or^^^) 

ZAP II0>J#£|Cl* x PLK F*t#*U*. ^±0)J:a^^^'J-<D^^fi-^jT?fcy % cDNA 

7T-i?^P->lzS±*»»T?»»BI(^-^)*»fiE3F-|i-, Z<Z>:7^->7*a>DNA£, 
^^^[CLfc^or^^2^cl±3ttr^0)^P>-y>^lx>^|K^L^*i-rn»J 

ttiU WJCJ-ScDNA^^rtLT^PTf^^ULr^P-^fcf *• *LT\ SI^M<7)^-XS3l5<Dc 
DNA^Ii^^|C/W^U^Xr^*^^#^(D^Xfi3|5<DcDNAi(iJ5J^Ucj:lN^— 
jg^dirlC^y. E3fe3fe-e^^tL^3t^|Z^{&-r^P— >&mtii-tZ>lZttfX*£Z(T47T 

^(DcDNA^P— 7^^SH&<D±X(C#St-^mRNAtJ5JS^-fr s gf^<D^-Xit3(7)mRNA<i: 
*&<bfcofc:?P-?£iIft|^ 

PTKf-^-f— (tztx.ltBio-Rad ft) fzj:^— *S©cDNA£cDNA-mRNA-;fc$g<D#gfL fc-S 
l^l*■^f^<D^X(cS*^mRNA^fcP,A^l:j^)t*^-5 1 >^bLrfc^,/^-r^•;^K^fie^rnR 

^i^'ir-^^^^u^-v^-x^g— ->^*h-:?u— nca*-r<53=ie— <b-*-*p 

^■0>^P->*«l6«KD10ftlSl±lZiift36ti«lnLT^fc o SiliKO^^'J- 
10£M*P->£CHSfc«fctfDFRT»;i*y--^>yLT*K *4l-?*l2fcJ:tfO*P-:/L*att 

P— >A^C»tLfco 

[0008](4)P-450M^m^3-Kt-^^P-><DlS^±iHcD^5l3Lr^f-^7'-i;-^P-> 
fc 2*-* mcDNA ^^ n ~- > ^ |Cfflt ^^ JK ^^^^^^AcDNA$^ytiJL^- 

2^5lS of L^ x5K(f = t ^ , * Bluescri P t),z ^^ n -->^*o„zAP n<D«^icr* % & 
£p-->y-1Mh^(0^$-DNAICm^53^ 
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<&i§^PCR<Z>J5f&&#^|±3l%(Cetus ttXD^^i^BJSlC^^JicfcUo *#£;h,/icDNA(Dffi 
2III«£s*P->F«ii<0£M/W3f'^K&^i§£^^ 

(Biafc^K&stEr&t&^ftTiDNAKrtta^ 

(DICI*. ^#iim<&^X<&E3&fc§lM*Sl]<D*l$&U fctjttf^zL^TC&fc, *N£>|i|/rmRNA£ 
ffiLvC. Ctlf>CDcDNA^P-^<»:LT^fCfitory— tf>#*r*fT*tf «fcl*. feLLtf^ClL 
T&ftLfc^P-><DJ£&lB*J£^&[z1fcoTS;&rU #<b^c^SiB5>Jfc"5^li-e*ilcJ:or 
3-K£*Lfc75y&iB*IJ£. GENETYX If 0)7 s -^-X««fy7hT?^fiJ(DP-45OMP^(Z) 
!B5iJ<i:it^Ly=ii:C^>. ibHWP- D P C152 *<zi— KLTlN&<hitl!l3;h,&7'5y'&@e5iJ 
ltrlBLyrT7K*K^H(7)P-450Ma^^[Bozak. K.R. et al., Proc. Natl. Acad. Sci., 87. 3904- 
3908 (1990)]*>='7MJ<BX : rP>fK 17 , - 0> P- 450 IPI^^t 

fctB^14£jFUr(E]8)o Lrf^U ^^(Ditfe^OTS/KffiflJirCDlt^t,. pC152 |Z[i5MW 
j!)<£ltTl*<5C:,>:A<fc>ANo7-;:<Z>-e, cDNA^^'J— <D~PT— i'DNA£H£!g!£LT\ pC152 (Dft 
SPiB?lJ<D-g|Ji:^^^— ±OSB5"J$i^Sg<7>^-rT-i:-r*PCR^fTLN. &}400bp <Z>DNA£# 
fc„ Z0>DNA0>3'aS(DlE*iJ<!:pC152 CD5'^iB5IJI±^^lC-SlL. P5#lC*/=A<oT513 
SIS(D7K'J^^K*p-K-r*l,542 ^>'J-^>y7U-AA<M^f£^ 
fco Lfr7!)<oTifi#£fg^LTl#£;hf:::?^X5KpC152N|^ C(7)P-450S!Piii<fclUfc>*v£$> 
/^fC<D±ft&&fc^£^T?l^i:#;i£;h,5o C0><fc5££:^P— P C152 £:?P— 3? 
£LT 3 t*£x£U— ^>^LELT*#&;h.&oPCi52N<&££&ie$)]£lB?ij*IB$>J 

[OOOSKS^^TKy-fK 3',5 - 7R&fc^^cDNA<Z>I^C<Z>pC152N<D^Si/<$— >£)^T<D<J: 
dJ-LTlS^fco *"*\ ^-X<2)H^A>P,U?^LfcmRNA|Cj*L. pC152N^P— ^fT-Sy— 
$#T£fTO*:(lll6)„ pC152 t/\-f^ijy-fX-r*^1.800 *g*(DmRNA^, ^-feftT-CWfifcL 

CHSfcJ:t;DFR(Df|3K/^->|z^Ji-r^!t#^fe*(lll4. 6) c ^IC. H§WX^r-^(D^^ 
3mi@(D^i-TW^aa<DOl^fe^lN|i^^mRNA$ffiliLry— 
l£«5*(Z>mRNAfr£>pC152 W^'J^VX-r^^OOO ^S(D/N*>KA^ai$Hf=(lll7R>7) „ C 
ttli^i^Trc^xS*(7)pC152 <7P— :WcffiP<Dit£^j&<:£;£^&z££^LTl^o L 
frL^0)'-<? 1 :x^ 7IC?R£f -5pC152 (Cffi|^#itfcT<BrnRNAl3\ ^X0>pC152 mRNA«i:li^ 
#^*^cCys *fc/W :7'J*-fif— $/a><Datefr€K PC152 £0>*SI^14[*tp*ij£-cfc£<!:}t^£ 

J$30)itfe?\ CHS. DFRfcJ:i;*;U=i>75/</WV^— H (CFI)£ % £feLTl^f- c 
pC152N^/\-f^';^-rX-r^mRNAId:^^T(D^T?li«iai-e^-r. C<DmRNA7&^^-7 

P C152N^P— KLTU^>/^MA<T>h->T-^>(7>^|C||^ori^C^^<^ 

TfcU [Sink. K.C.. "Petunia", pp. 34-76, Springer-Verlag. BerlinHeidelberg (1984) ] „ ^(D^PlZlt. 

r^^-^>^^*tWfe?^^#■r*I?^A^e>^6a)0^^^*^f,mRNA^^SaiL.pC152N^P— 
tLXS—*f>ftm$:'i7^tzo m&nVl*. ±fBLfriiy&2.000 tt»<D/^KA<ttttJ*tLf-^. F 
3\5' H3&<^liLfc^m»^l^-ei*.pC152 |Z/W :?gy^XT&mRNAI;mttiT*£$:frof=„ 7 

>^T-v>&f$mzM*?z>mmm<DcpT\ ±it^mzp-45ommmt^xi^(Dit^ 

*<i£B& 4- 7KiMbII3t(C4HK 3'-*|S<bilfii(F3*HK *j£tfF3\5' H<D30ffc-5 

[Forkmann. G.. Plant Breeding, 106, 1-26 (1991)] 0 C(DtfCC4Htt«J:y±3!Ea>^x^U3f P/V-f 
K£j££<D|f^-efc£ 0 (2)lc^fcJ:-5lc^x^;u^P/\V'rK^J$^(Dite^l*. *S£BJ3 
K<£3^XKIft£^7iE3fe*^£T?li0J^^^ 

tfr^&Tm^FS'.S' HXmmmmt* C4H|ZOUTIi:E^fcfcT'&$a>T?, pC152Njb<P-KL 
Xl^P-450mmmitC4HXltUl^ o Z(D^n.-7^mmtF3'HlZ'Dl\XtlE^X& 
ZZttffrfr-oXl^Zo Ltztf-oX* ±§Z<D&m&L pC^NI^F^' H£n— K-T&cDNA^P— 

[0010](6)$£ m&±(2)~(5)&?i£lt)Zt. HLT<DMVX&& 0 
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■ P ci52Nic*fj£-f -SmRNAi*. &&mz&ij-)-xmMiz&<femmmzJh,&tf. mmmizitn 

y, 7i-J^P/ WKftJftS0>PAL£«J:tf4-CU:(2Jl«:&. ^a.— 70!>Ol3tol::*Sl*T4K 

mit. 7>h*sT-*j^-£j£&&B*o>&m'W->tmc<. -3&H<j>mzmm<D*m\z%L*. 

ttHitzo JiL±<Z)J: : 5lCpC152N^zi-K-r^ii<E^(D^=m^l*. PAU 4-CLH(7)7x^;^P 
/ WK^J*3R0>iIW<fcy CHS. DFRH^T^hvT^v^^^^^ita^f-IC^HeiLTfc 
y.C(Dit^3b<C4Hr*[±^<T>hi/T-^>^fiK^(©3t<c^--Cfc-Sci:^^<^i«-r*o 
■ P ci52NliiB^J##2|c^ e fc5^*E^J$^orfcy^cANA>«l^$*L^7'S>'^iB5»J(iB 

■ C4Hfc<£i;F3 , HliiE#/£j!><, F3'.5' HI**llLTl*&^i=7'£m#(&Of£^<Z>mRNA4' 
fr«=>l*. pC152N[CttJ6?-£mRNAj5<&aj£;K£:*>oko C^I*pC152NO=3— &jtfi?-^F 
3\5' H-efc&C££&<iFlg?-£ 0 

■ J*l±(DZ<tANP,. pC152NI* % 7^U7^v>££dc?-£|5g(&*— BftT*&&777|W K 3',5 - 

[001 1 ] g^lCl* &mte&niZ*jfcLX &m<DP-450MmmtfW&LTt$y [Nebert et al., 
Ann. Rev. Biochem., 56, 945-993 (1987) ], **l&fl!>ir)i*ffll*fcy . M^-5P-450^^<DBr 
>i£*l^:bt!rTii!ll£*>/^ft£ftofcyt-a^^ 

Tl>£o f=<t*tfllSa)P-45OMiMft7?&<&P-450 P1 <DN4ffifilj2/3 £P-450 LM4 (&CMS1/3 
t^li^^-yr-Si:. 0S#O)L^tLJ:ytl**^rz / 5 S14A<^^Zi:*<^^^ [Pompon et al.. 
Gene, 83, 15-24 (1989) ] c P-450Mmmrfmm?Z>mit&feVlZ. P-450 itTcgf fStfrt, 

«^*<&&£*i,5i§£jb<£l^ ^-(D«fcd^^lzp-45OM^i:>f*f5-r-5P-450 ilTn^ 
^HS^^F-y-^i:, P-450MKm<7)/ ^ S14A<2fSfel±lC^^C:«!:4 ) »]^>4^Tl^'5[Shibata. et al., 
DNA CellBiol.. 9. 27-36 (1990)] o LtztfvX* *#gBJK&F3\5' H^zi-K-r&DNAUKfc^Tt. 
^(Dffm<DWf>n^.#a^fc*l>l*l!ll^>/^M^=i-K^DNA^O-SP<i:LrfiJffll?#'5 
ChUfcHJte^T-fe^Oo -«Sl3&^DNAmA^fe*T5y^iB5iJ^07Ky^^h*$=i— Ft" 
l>i:oa)75>'^lc^-r^iie=i-K(=iK»^IS#«-r^^^rz s t>£o(D7==y& 

sB9»jiz^jc-r<5DNA^^ifi!a<i#s-r-5($gaMi4i*)o ^^b^^fs'.s- h£zi— k-t^dnam 
izm^zcDT^mmm. ttatk SAa^frof-im^y^^K^&o-ctK F3\5" hts&z 

«}#LTt^lSy.*^W<7)aWlcfflt^CiA<^S 0 *||B^(D»^LLx||^|zfet>T.a— K 
**i*r^7|CM'K 3'.5'- TK^b^mStt^^o^/^a^TSy^iB^J^IISWlciB^JS-^ 

3'.5' Hjsi4^o^>/-?^M^=i-K-r«DNA^y-£(i-c^ci:<. z<D&?tj;&m*Mimm# i j'<y 
^■ti*<=>— ^^^/<<7ntL<it^j^zf^t:m^ii^tzit>izit^<DT^ymmmiznjt 

v^izmmut(Dit.zi-^^mm±m<Dyn^-^-m^j:iST^07n i JAiti!a^i- 
fc£tfy/\ o y>^0cgm<&7KyAttaQv^^ # 

££®:t&^1*Tffll^C£;!)<-<?#£ 0 #£*L*:DNAlB«<cDNA-efcai§^|C|*. F3\5' h£ 
?I±4'T-JS^£i*&fr&IZ.cDNA<&±^fc<fctfT^ 

&^-efc£ 0 ISf#L^DNAiB5>JA<yyA3ta^-T^^^^lCli % DNASB^JIC^lSiaSffi^J^ 
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[0012] 

mnmmTmnmzmf x. *mA&zz>izmmizmw?z>^ ztizammmiz 

^-f McflHIU 0F&<D7<7 l ))Vm*<<'O1±M* J¥£lmm)£iiLT|#7c300 )\,vV?.<J>fa&% 
T?6W/m 2 ))fc«fctf&*tefc(m£*t, FL-20S E % FL-20SBLB ;0.5W/m 2 ) [Z(D§kft£*§£WXlt 

540nm <DlR#Jg£;H£L*:o 5B B <Dfe^S^fi^^Lf=^2B B-C*BK(cS^fit<D#^J^LT 
1^-(I213R>3) 0 36tf LTs 5^— <? *5^<Djj& [Chirgwin.J.M. et al.. Biochemistry, 18. 5294- 
5299 (1979) ]lcftoTH£<&#$B#*^mRNA«tb£mV *fc)\>I±T ils^rt K A l J G> ^14~F"C 
TtfQ— Xamaclj^, ^--fP>il(Hybond N;Amersham1±)|C^#<DUil«SlZ^or|£^L 

fr 0 s<?=l— T^#(D*;u=i>^j?e^(CHS)fc<fet;^tKn7 : 57H/— ;u-4- ^$^7$— tf(DF 
R)% fcrkLNc^AzKa^'J^p— x-1.5- 2'J>^;U/H^>^— tf •^"^>'tr^— 
'Vr-CD^^itiHc 1 ?-^ -t^l-ftKD^^aKD^^lB^JCKoes et al., Gene. 81, 245-257 (1989) ;Beld 
et al.. Plant Mol. Biol.. 13. 491-502 (1989) ;Mazur et al.. Nucl. Acids Res.. 13. 2373-2386 (1985)] 
£fljfflL-CPCR&(C<fcy^Q— -^?l,tzo PCR0>&r*l*Cetus ft<Z>mW&<Dft7jklZlSt'otzo % 
^/rS-jUn^-^P— ^Lr.^-X<DmRNA<Dy— +P>-^P^HICj^LT/W^'J^-tf— 
a>^fro7t 0 /W^'J^-f-tf— *>3>I*5XSSPE[1 xSSPEIilOmM U>&|gffi&(pH 7.0) % ImM 
EDTA , 0.1 5M NaCIJ. 0.2 %SDS . 100 „g/ml ^i^fg^-DNA. 100 „g/mlHSRNA^t>fitg>j£ 
Ep-C*60°C. 16B#FsSlfTL\ -t0>&|g£2 x SSC [1 xSSC 1*0.1 5M NaCU 15mM ^X^^h'J^ 

15#x2[HL m*T*0.1 xSSC j£tpT:60 o C. 15^x2lH«!feofcot-HTyt^7 

[001 3]MMM2 ^^^K^iSlCgi-^-r^iiiS^^igje^nfrcDNA^-r^U— (Df^SH 
»J1 Ctot, #fe5fe<©ti:-e2iiF B 1^Lr=^E3fe$tlCj;^g|#^72^r B 1*Mt^^-Xll^$ 
*t*4£LT<£JBLf::o HM^II <hl^^UcLTmRNA^i)liSL. Stratagenett0)cDNA^fi£*-/K„ 
ZAP n ^7P-->y^h) m#(D^fflI»B^SlC«eoT-*$gcDNA^^fiELr„ZAP II 

(DEcoRI/XhoI-9--<hlC^P-->-5fL. cDNA^^'J-^iJLyro -^E3fe5feil#^lt* 
iitlfc«fctf&(&^;*H£a^mRNA£te£iJU #mRNA100ng £60f&a<Boligo(dT) Zf^^—t 
T——)^ittz^t. 20„M dCTP % 300 „Ci 32 P-dCTP (3000 Ci/mmol; Amersham*±) % #200 „M 
CDdGTP/ dATP/ dTTP v 20mM DTT\ 50mM Tris-HCI (pH 7.5) s 75mM KCU 3mM MgCI 2 fl)#STT 

1„l (DMMLVifilE^^dOOU/ „l ;BRL tt)«t37 0 C. 1 m$ELfettX*llX?*lO) m RHA\zK 

-f£ 32 P T^^ULfrcDNA^P— :7£fE§gU T*Z>Tls^isVJ\s-*t»J-->7\zm^tz 0 £ 
tz. ZO>£?lzLXWtfLLtz&&i}tmm&<DcDNAfrZ>. &LT(D^5lzLXV-y^<7\-'7fa—^ 
ftmLtZo InvitrogenttO>*-/h£fflLvC. ^ffliJfcWSlCtJEoT efe$tgf#ltJ0)^||^*^<?5 

mRNAfctf^MbLfco 32 P ?*)l>Ltzmm&cDNA£20®m<DttT>itLtzmmiii!mRNA 
20„ltf>0.2 % SDS. 50mM Hepes (pH7.6) % 0.5M NaCI , 2mM EDTA % 50%(V/V) THAT'S 
K£^t?j£ [Crowell. D.N. et al.. Proc. Natl. Acad. Sci.. 87, 8815-8819 (1990)]4»T*40°C. 40B$fB1/\ 
-r^'J^^X^-Bryro SfS3SI7^C(D?ftlC80„l 0)5OmM Hepes (pH7.6\ 0.5M NaCI. 2mM EDTA 
fcj;t/10„g XrWhTtf vXVectortt) (Bjl^ifc^ADx.. m&X10&m&.fc&. 100 „l (D7x 
y-;u/*PP*;uA;B?rc-ttdJU ±m&®lZLX-y-7b : 7tb-Jn—z?tLXmWzo #&tz 
«EoT. ^^^iC^tN^y— v-^^'J— £3tfctf)Hybond N^PXHc^L/io -ft«=> 

^ll^lELfrefe^^^fcii^^cDNA^p-^^Lxfi-y-^h^h-^p-^ffliNr 

*?'J-->yU R§t4^P->£&tfcL7=„ /\^'J^"tf-V3>l*5 xSSPE, 0.2 <%SDS % 100 
„g/mlz:i/>^DNA, 100 „g/ml g«RNAfri=>Jifc&?£(pT?65 0 C. 16B$r B 1?Tl\ -?-(D&M£2 x 
SSC ?flEtp-e^;S. 15#x2(HL;:fcl,ve0.1 xSSC ;*£d3-e65 0 C s 15^x2|aIj5feofcoC<D||®ie^ 
0)^J^Ill5|Z^L^o^M*fcfi^^(DcDNA^P-^ma^fflLrtt®L7=ii^( : r'i'7 

7(/»y^ ■ x^U-->^) izik^r. • zfa-zf^oztlz^) lt^iz^±ju • 

[001 4imMm p-^ommm^zi-^-r^a-xDmmtm^mmmmzo^mz^ij 
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$K X (NBRF-PDB, Rel. 27 ) £ifctfcL7r£C*>» 10?P— XD-5*>(D1 pC152 ±0)^-— 3f> 
Y'T 5 ^^ 1 '— Al=3— KS*tTl*fc425 TSyttjbx&fifcSiKy^^Kjb^ 20^0)P-450M 
gmf/=l*-€-<OBr>ti!:4i(^14^^L7toC(D^P->*<p— K-r^TK'J^^Kir&^SJgcDfflf^ 
14£^Lfe^tt*>/^M[i^TP-4503!iI*^ 

-^h'JCDX-rP'TK 17 „- tyt+^t— t?i:pC152 feu— K^tlfcTK'J^^KtOJtR^BI 
SIC**. *fcZa>7K'J^^KI*lWIBLfcT7K*K*Sla)P-450fi«l*[Bozak. K.R. et ah. 
Proc. Natl. Acad. Sci., 87. 3904-3908 (1990)]fZ*,WEfc:tBl^t££jKL7=o H83&^W&A^J:a 

T?.pC152 <DttM9Ja>-ffi(E9J«^2(=^Lf=«aiE9Ja>«M#378 fr£397 <7>20i£S) 
l-TSMB*I^^JiE^-U^DNAi:Bluescriptv— <j7X>XfflT3^^T— (Promega *±)<h£ffl(,vCPC 
R*trofc. pC152 ±(DcDNABff#(D5 , 3Srt\.t>$tj100bp (DtC^IZft 

7»J-DNA100ng_. 10<SliJg(D|ggr;$(Cetu S tt^MZ^MxfcfcO)) „ 0.2mM 4dNTPs, 2 5U 
Ampli Taq ft*)*-?— -tf(Cetustt) s fcj:tf100 J<&5*^;U-;^;U*>£fit5J5j£&[£T% 95°C(1 
#K 55°C(1 ^)fccfc^72°C(2^)<DJ5JS-^'1'^;U$25l51fTo/= 0 ±j$1&£M0>*pp*;ua-c 
*Jf*iaJ|RLX^y-^»$tTo/io #e>*lfcJS&400bp <BDNA£*IJ|SSatBamHI ("S 
^-Bluescript±|C^|8IE5IJ^&^)«!:Ndeir^»f^. l^*$IC^»TL*rpC152 (DBamHI IMhi 
^J^t^it?^^^ PC152 _t 

(ATG) Ufc^ot. C©«fc5l=LT#6*Lfc^X5KpC152N[*, X£«0>*— ? 

•r<^^l^-A*#A/T?t^*tttli**lfc 0 PCN152N ±0)cDNABf^1696bpa)^^SE 
5Ufc<fctf-e*lA<p— Kf*513 T5yg|(7)/-K'J^^K(©^75y^E5iJ^. E9J£(DE9J*-92 
1 U--5-ft-e*l7F-ro -^h'J^X^P-TK 17 „- ^E/:*^>>r±— tf[*503 75y&frt>J$-oTfc % 

*£0>E**. fc«fctf7**K*3ljb*&SUfi«1 <bl^*§lzLTmRNA£ttaJU pC152N<353'<l!lBf>t 
(ApaHMK E«M2©tt«##992)<fey3 , fl|±<*:;l2lTpC152-ApaItll*-5:)*^P-^iLr 

-/—■ »f>-/w^yy-r-!f— »>3>*f?ofc. /w^yy-r-tf— s/3X45xsspe % 0.2 %sds „ ioo % 

„g/mlxi/>*g^DNA. 100 „g/ml KSRNAAN^J«i)^fpT*65 0 C. 16BtlHfTlV * 2 x 

SSC jfttTJSI, 15^x2|fil % JfcL\T?0.1 xSSC &(pT!65 0 C, 15# x 2HJ0feo7i(J^T<7)l|jSte^J 

J^r fc -a)*ftTftTofc)olS»*ia6alC*-r. e6#R#$jWffc-*-*E«-C©*K 1.8kb 0) 
S^P^ ;U ^^ fr °^ ,Zafe ^^^^ X ^^^ K ^^^^^^^'-mRNA^ 
ttUJU pC152-ApaIfc^,tx|i^0IJl T?^fc^j.X7E&£<Z)CHSfcJ:t;DFRlff&iI£^£:? 

n-JiLr^f>^w^yy-r*-s/a>*fTofc. /x-r^yy-f >a>o*#tt % P ci52- 
Apai$^p-^iLfc**tt±Eirai:ftf* % ^i-7(Djife^*^p-^i:Lfc»^rcttaft 

jeo°cfzTlf rfrofr„ ^^mebfc^-To t^r*i©^P-^*«ofc**-c* % Ktt-C(D*»> 

pC152N|CP-K£*lfc*>/\°<7f|<kCHS. DFR(D^X!i£-C<Z>|gSE/ 

S<&£j20%<z)t,a)£#j#L 4O96O)=t0^^^. 8096<Dta>*a«!iLfc o *Jh-r*NDXT— s?© 

Off* 1***6, SttftM £E«l=LTmRNA*ttaiU pC152-ApaIfc-5lM*^i 

=TJ#S *©CHS, DFR (ftffifti 1 ) «fctf 2j;up>^/ \V w v^— t£ (CFI) «ititfi^- 
(^MWl1il^filfCLT^ftI(Z)JgSEflJ[Tunen et al.. EMBO J.. 7. 1257-1263 (1988)]£;fHJfflLT 
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»>3><Z>MI*, pC152-ApaI^^n-^L7iiS^li60 o C. ^ZL—Tto&tt&zfu 
—Z?tLtz®£izm5 0 CtLtzo Ifem&mi lZ7jk-t 0 pC152-Apal£:?n— 7£Ltz&&s Wfctf)^ 
^zt-7(D'Dm^X^tm2Ub<Diy<f±Jl,iim^tzo C<Z>2kbmRNA<Z>$gMli. Ol£*K©|gW 
^-^^^CT^^bL^^-eS^^^a^^^oyt^, Ca>*l*b<D/<$— X4CHS, DFR. C 
Fl(D§%mS.<D&itt— StLT^/io £7=C0>2kbmRNAI* % DFRtl^CC ^a.— TtD^t?!*^ 
aj£*lfc**ofc. CH^cDSSli. pC152Nlcn-K$*Lfcit<K^-iffil^a)it^A<W^<7)^^zL 
— 7I=#£U -C-CDIIS/^— >I*CHS, DFR, CFl&B?-t<}:<UX^Z>Zk$7ik-t 0 / vf:?'^ 
isa><D}&m&&ttt£<D^?±Jl,&m<b&itfrt>^TzL=. T (DpCi52N t/U^J^^( 

xtz&B+t^simzzi-Fztitz&fc+ttotemmt^mmv&zt&jZZHtzom&iz. 

(j.n.m.mod &&&vftw&&Htz 0 it$j:v±&<DnmizmMz&m"n^m n wi3$<Dtt 
<D^>&ft s t$&vz)^hn-)i,£Lx&eL?!tmm&fri+tzi-xm$&frh>s mmm-i £p*£icL-cm 

RNA£ttttiL. pC152-ApaI$^P— Z?£LX60°CXS— ^-/vf^'J^V-tf— v3>£frof-„ R3 
fc<fctfW39 fcUfc, ^r*t*C4Hfc£tf F3'Hl£jE^f£ri<F3\5' H^fcliLfciEmftT-fc&o -f^SS 

fc)Xlt±&<D&mmtf5\mzi.8kb £fc[*2kb<&v^:HUjW£fcb£;Kfc>&<, F3\5' H&X.mLtz 
&mt*R3fcJ:tfW39 «T'[ipC152Ni:/\'r^Uy'<X-r^^^;H*^tii$^cC^ofco 
[*pC152N|C=3-K£*T,Tl^&fc^a<:7^7|WK 3\5'- 7kKibS0iSH^-T?fe-5C^^LrLN 

•So 

[0016] 

*—B** WIWK 3\5'- TK^^bBm^-KT'SDNAm^ti^^fco T)\,7<(=.&^ttt* 
&V&Z>tl<* 79*IWK 3\5'- ^mitmm^:X<tzlf)\Z^)V-p^-^i3^fiLX%t^\ 0 Ltztf-o 

Xs *mw<DDNA&&'£to<Dy5mzft^xmtfimmzmA+*i\* s ttmo&&<»&m^ & 

[0017] 

m&\mm&m^ 1 ia?ij<&g£ :513ib^j<z>m : T^ym^uv— mmvtmmomm: 

M&M :£.ty% (Solanum melongena)$*£ M^±W^m=f-W.¥\ Met Val lie Leu Pro Ser Glu 
Leu lie Gly Ala Thr He He Tyr He 1 5 10 15 He Val Tyr He He He Gin Lys Leu He Ala Thr Gly Ser 
Trp Arg 20 25 30 Arg Arg Arg Leu Pro Pro Gly Pro Glu Gly Trp Pro Val He Gly Ala 35 40 45 Leu 
Pro Leu Leu Gly Gly Met Pro His Val Ala Leu Ala Lys Met Ala 50 55 60 Lys Lys Tyr Gly Pro He 
Met Tyr Leu Lys Val Gly Thr Cys Gly Met 65 70 75 80 Val Val Ala Ser Thr Pro Asn Ala Ala Lys 
Ala Phe Leu Lys Thr Leu 85 90 95 Asp He Asn Phe Ser Asn Arg Pro Pro Asn Ala Gly Ala Thr His 
Met 100 105 1 10 Ala Tyr Asn Ala Gin Asp Met Val Phe Ala Pro Tyr Gly Pro Arg Trp 1 15 120 125 
Lys Leu Leu Arg Lys Leu Ser Asn Leu His Met Leu Gly Gly Lys Ala 130 135 140 Leu Glu Asn 
Trp Ala Asn Val Arg Ala Asn Glu Leu Gly His Met Leu 145 150 155 160 Lys Ser Met Phe Asp Ala 
Ser His Val Gly Glu Arg He Val Val Ala 165 170 175 Asp Met Leu Thr Phe Ala Met Ala Asn Met 
He Gly Gin Val Met Leu 180 185 190 Ser Lys Arg Val Phe Val Glu Lys Gly Lys Glu Val Asn Glu 
Phe Lys 195 200 205 Asn Met Val Val Glu Leu Met Thr Val Ala Gly Tyr Phe Asn He Gly 210 215 
220 Asp Phe He Pro Gin He Ala Trp Met Asp Leu Gin Gly He Glu Lys 225 230 235 240 Gly Met 
Lys Lys Leu His Lys Lys Phe Asp Asp Leu Leu Thr Lys Met 245 250 255 Phe Glu Glu His Glu 
Ala Thr Ser Asn Glu Arg Lys Gly Lys Pro Asp 260 265 270 Phe Leu Asp Phe He Met Ala Asn Arg 
Asp Asn Ser Glu Gly Glu Arg 275 280 285 Leu Ser lie Thr Asn He Lys Ala Leu Leu Leu Asn Leu 
Phe Thr Ala 290 295 300 Gly Thr Asp Thr Ser Ser Ser Val He Glu Trp Ala Leu Thr Glu Met 305 
310 315 320 Met Lys Asn Pro Thr He Phe Lys Lys Ala Gin Gin Glu Met Asp Gin 325 330 335 lie 
He Gly Lys Asn Arg Arg Phe He Glu Ser Asp He Pro Asn Leu 340 345 350 Pro Tyr Leu Arg Ala He 
Cys Lys Glu Ala Phe Arg Lys His Pro Ser 355 360 365 Thr Pro Leu Asn Leu Pro Arg Val Ser Ser 
Asp Ala Cys Thr lie Asp 370 375 380 Gly Tyr Tyr He Pro Lys Asn Thr Arg Leu Ser Val Asn He 
Trp Ala 385 390 395 400 He Gly Arg Asp Pro Asp Val Trp Glu Asn Pro Leu Glu Phe He Pro 405 
410 415 Glu Arg Phe Leu Ser Glu Lys Asn Ala Lys He Glu His Arg Gly Asn 420 425 430 Asp Phe 
Glu Leu He Pro Phe Gly Ala Gly Arg Arg He Cys Ala Gly 435 440 445 Thr Arg Met Gly lie Val Met 
Val Glu Tyr He Leu Gly Thr Leu He 450 455 460 His Ser Phe Asp Trp Lys Leu Pro Asn Asp Val 
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Val Asp He Asn Met 465 470 475 480 Glu Glu Thr Phe Gly Leu Ala Leu Gin Lys Ala Val Pro Leu 
Glu Ala 485 490 495 lie Val Thr Pro Arg Leu Ser Phe Asp He Tyr Gin Ser Ser Glu Pro 500 505 
510 Phe [001 8]lE$IJ#-§- : 2ffi5»J<Dg$ : 1 696ffi9"J(DS! : : — *tgM*0 v— : uM 
ttSB5IJ(DSIi:cDNA to mRNA^aS : : (Solanum melongena)^ : Wrt&±W1fo = f-W.m 

<Dft& : &WL$m-? IE# : CDS#£&g : 49..1 5904#f&£2fe5£Lfc:£& : PUJ^JATAAACTTTA 
TATTATAATT TATACATTTT TGATATTATT ATATTATCAT GGTTATACTT 60 CCTAGTGAGT 
TGATTGGAGC AACTATTATA TATATCATAG TATATATTAT TATTCAAAAA 120 
TTAATAGCCA CCGGCAGCTG GCGGAGGCGG CGGCTGCCGC CAGGTCCGGA 
GGGGTGGCCG 180 GTGATCGGAG CACTACCACT TTTAGGTGGC ATGCCACATG 
TTGCACTTGC AAAAATGGCC 240 AAAAAATATG GACCTATTAT GTATTTAAAA 
GTTGGCACTT GTGGGATGGT TGTTGCTTCA 300 ACTCCTAATG CTGCAAAAGC 
TTTCTTGAAA ACACTTGATA TTAATTTCTC CAATCGTCCA 360 CCTAATGCAG 
GTGCCACACA TATGGCCTAT AATGCCCAAG ACATGGTTTT TGCACCCTAT 420 
GGACCTCGTT GGAAGTTGCT AAGGAAATTG AGCAACTTAC ACATGCTAGG TGGAAAAGCC 
480 TTAGAAAATT GGGCCAATGT CCGGGCCAAT GAGCTAGGTC ACATGCTAAA 
ATCGATGTTC 540 GACGCGAGCC ATGTGGGTGA ACGCATAGTC GTGGCCGATA 
TGTTGACGTT CGCGATGGCA 600 AACATGATAG GTCAAGTGAT GTTAAGCAAG 
AGAGTGTTCG TCGAAAAAGG TAAAGAGGTC 660 AACGAATTCA AAAATATGGT 
CGTGGAACTG ATGACAGTTG CGGGGTACTT TAATATTGGC 720 GATTTTATTC 
CTCAAATAGC TTGGATGGAT TTACAAGGAA TTGAAAAGGG GATGAAAAAA 780 
TTGCACAAAA AATTTGATGA TTTATTGACA AAAATGTTTG AGGAGCATGA GGCAACTAGC 
840 AATGAAAGAA AAGGGAAACC TGATTTTCTT GATTTTATTA TGGCAAATAG 
GGATAATTCT 900 GAAGGAGAAA GGCTTAGTAT AACAAATATC AAAGCACTTT 
TACTGAATTT GTTCACAGCT 960 GGTACAGACA CCTCATCTAG CGTGATAGAA 
TGGGCCCTCA CAGAAATGAT GAAAAATCCC 1020 ACAATTTTCA AAAAAGCCCA 
ACAAGAAATG GACCAAATAA TTGGCAAAAA TAGACGTTTT 1080 ATTGAATCTG 
ATATCCCAAA TCTCCCTTAT TTACGTGCAA TTTGCAAAGA AGCATTTCGA 1 140 
AAACACCCTT CAACGCCACT AAATCTTCCT AGGGTGTCAA GTGATGCGTG CACGATCGAT 
1200 GGTTACTATA TACCAAAAAA CACTAGGCTC AGCGTCAATA TATGGGCGAT 
TGGACGAGAC 1260 CCTGACGTGT GGGAGAATCC TCTCGAATTC ATTCCCGAGA 
GGTTTTTGAG TGAGAAAAAT 1320 GCAAAGATTG AGCATCGAGG AAATGATTTT 
GAATTGATTC CATTTGGTGC AGGACGAAGA 1380 ATTTGTGCCG GCACAAGGAT 
GGGAATAGTG ATGGTTGAGT ATATATTGGG AACTTTGATA 1440 CATTCATTTG 
ATTGGAAATT ACCAAATGAT GTTGTTGATA TAAATATGGA GGAAACTTTT 1 500 
GGATTAGCTT TGCAAAAAGC TGTCCCTCTT GAAGCTATAG TTACTCCAAG GCTATCTTTC 
1560 GATATTTATC AGTCTAGCGA GCCTTTCTGA TCATCTACAT TGTAACGTAT 
TTGTTGAAGA 1620 CTTTAACAAA AGAAAACTCG CTTTATATAT GAAAAACTGA 
TAATGTCATA TCTCGGAGGA 1680 TTTTATTTTG TAAAAA 1696 
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iC^ltTUlofrmRNAlC^fL, CHS, DFRfc<fct;pC152N^P— 7 tLTS— If >fi?#r£frofc 

[IH7]CHS. CFU DFRfctfct/pC152N^^P — ZfkLX* t^a-Tq^SfD-Dl^^bJI^ 
WlZ^fcmRNA, t$£lS-&<D7n— Z?lZ'Dl\X\tmm&fr\1-tzi-X&%it'<T3.-7<Dmfrt> 

CHl8]pC152 ±<D*— tV^^U— A*<n— hl.T^&TK'J'^^KOTS/ltgem, 
-■7HJ<DX^n-f K 17 „- ^y^v>f^-4f (SMO)<DT5y^iE?iJi:JJ:^Lfcl2|-C-fc-5o 

PAL : 77x~ ;U T 7 ^— >"7> J t— tf 

C4H :W£&4-7RM:&Jfi 

4-CL :4-^-7;U8t:CoA'J2f— tf 

CHS :*;Hl>^fi£IMSi 

cn :tDUz3>y^/Ky^^y^—H 

F3'H :WIWK3'-*IHtI** 

F3',5' Hi^z-fK 3\5'- *mtmm 

DFR :5?tKD79*/- ;U -A-{sW$—G 

(ja-tl*El2(zH5S-f<5) 
(JJJL±lilH8lZ||^f -5) 
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S MO MPPI^VLIJLALAIJuCAW^ 

S MO LQGRYGSLYGLWMGSHYV\nrTOSYQHAREVLLKKGI^ 

* B< * . . •••*••** 

pCl 5 2 A^JVFLKTLDrNFSNRPPNAGATHMAYNAQDMVFA 

S MO S YGPLWKPQRKIiVHAAIiSMFGEGSV-AXiEKI ICREAASI/CETIj — GAAQDMAIiDKAPELT 

*** . . * * * ** 

pCl 52 PYGPRWKLLRKL — SNLHMIXSGKALENWANVRANELGH^ 

S MO RAVTNWCSLCFNSS-Y RRGDPEFEAMLEYSQGIVDTVAKESLVDIFPWIjQIFPNRD 

*. .* . • **. * 

pCl 52 FAMANMIGQVMLSKRVFVEKGKEVl^EFKNKVVELMTVAGYFNIGDFIPQ 

S MO LALLKRCLKVRDQIiQQKFTEHKEAFCGDTVRDI^ 

pCl 52 KG-MKKLHKKFDDLLTKMFEEH-EA — TSNERKGKPDFLDFIMANRDNSEGER-LSITNI 

S MO HLIJ'ITVGDIFGAGVETTTTVIiKWAV 

. *. ..*.**..*...*..**. ... ** ****** ** .*. ** * * 

pCl 52 KALL — LNLFTAGTDTS S SV I E WALTEMMXNPTI FKXAQQ EMDQ 1 I GKNRR FI ESDI PNL 

S MO PYLEATISEG:LRIRFV r SPI*LIPHVSIJU>TS^ 

*** *, .* .** .*.** .*..* .*.*.. .* . 

pCl 52 PYLRAlCKEAFRKHPSTPLNI*PRVSSDACTIDGYYIPKNTRI>SVWIWAIGRDPDVWENPIi 

5 MO EFNPGRFLOEQGQHIHSPSPSY — LPFGAGIRVCIfGEVIJiKMEIiFIiFLAWVXiQRFTLECP 

+ + ***** ★ .* * * *, . * 

pC152 EFIPERFLSEKNAKIEHRGNDFELIPFGAGRRICAGTRMGIVKVEYILGTLIHSFDWKLP 

SMO QDQPLP S1*EGKFG WI.QVQKFRVKARI*REAWRGEMVR 
..*..**. .** 

pCl 52 NDWDINMEETFGLALQKAVPLEAIVTPRLSFDIYQSSEPF 
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